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Clean— Sanitary— Odorless— Newest Designs 
Best Appliances— Finest Nickel Trimmings 

Ik'rc iann example of our ability to aare you Jfl to fiO per cent in the purcha se of hleh-firrade plumbinir 
1 1 st'.iresj. \\ a guarantee that every article used in thu outut is ttbfHol utely bra ad new and Eirst-ctas* in 
every particular* 

THE BATH TUB spotless white porcelain enameled, with heavy roll rim and of very graceful shape. 
THE LAVATORY i s b'-auti ful, spotless white porcelain enameled, with, full cjf nickel-plated 

triMQjut-t, 

THE CLOSET is the latest and most sanitary, ritriaiis syphon jet; polished solid oak seat and tank. 
THE ACCESSORIES incliT.de bath seat. nickel-plated snap cup, two towel bars and toilet paper holder, 
NO JOINTS TO WIPE, all threaded pipe connections. 

This b our No. 3 k Outfit, and our price of #50. DO absolutely includes all of the plumbing fixtures shown 
la the illn^t ration, properly era ted a. id packed for shipment. 

Thin if* but a sample of the many different styles that wc offer for sale, Kiflern different com fain a- 
ti 'Hi;- ranging in price from to f-G-ULUi), Utir prices will dare you one-half what your plumber would 
Ordinarily ol large you. 

Wc furnish a written hind Inc era am a tee with every outfit that we sell. 3 f any material is not. fully 
up to our r OP ruse Illation a or your expectation.-:, we will oxc hamse at uur freight lislwusu or refund your 



money. 



Our BooK on Plumbing Material 



contains charts, drawing and di aerm ms: shows 
how any ordinary mechanic can install plum bin is 
alscj t dls how to secure perfect sanitation. We send it free if you uleii- 
advertisement. 



eating Plants from $100 Up 

We save you from SO to ,50 per cent. 

Send ue a sketch or diagram of your house for our estimate. 
Steam ami hot water lie a ting plants pf modern construction fur- 
nished you complete, ivady to install. Our efficient Kntriueeriugr 
Department furnishes you correct beats ne id. ms. Any handy man 
can Install our plants, either in new or old buildings, Our complete, 
yet run pie. instruction** sent with each plan. 

Write for Our Book, “COLO WE4THEB COMFORT” 

A useful heating guide, Gives full mid necessary Information 
on the care of yuur plant. Contains one thousand hentinir hints. 
Mailed free tunny one mention lues this pubUGfetlon. 

Our SOO-pajcecatnloitue, No. F, A, 531? on merchandise fur the 
Homo, the Field and the Work Shoe is mailed free* 

We buy nur goods at Sheriffs' and Kec elvers' sales. 

CHICAGO HOUSE WRECKING COMPANY 

35 th and Iren Streets, Chicago 



50® 

FOR THIS 

COMPLETE 

BATH 

ROOM 

OUTFIT 
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What the Navy Offers 

Young Men 

There are many opportunities in the Navy for capably, 
ambitious young men* who attend strictly to duty and 
keep a good record* The variety of life, with its cruises 
in home and foreign waters* interesting drills* and activity 
on board ship, combine to make the service very attractive. 

There is an excellent chance for a young man to lay the 
foundation for a successful career in life. Permanent em- 
ployment is assured as long as he renders faithful service 
and is physically qualified; and if disabled in line of duty 
a liberal pension is granted. If he remains in the service 
30 years, he can retire on \ of his highest pay, plus 
liberal allowances in lieu of quarters, rations, etc. 

There are trade classes or schools for Electricians, Artif- 
icers, Yeomen (or Clerks), Cooks, Bakers, Stewards, Mu- 
sicians, the Hospital Corps, the Engine Room Force, and 
Gunners' Mates* The training and instruction received in 
these schools will fit a young man for success in life, 
whether in the Navy or outside* 

Life in the Navy is healthful and the outdoor work, ath- 
letics, and the plain, wholesome food will build up a strong 
body and brain* 

There is every incentive offered to save money, and 
your savings can be deposited with the Paymaster at 4 per 
cent interest, or sent home with no cost to you* 

The pay is liberal and depends upon efficiency* It 
ranges from $17.60 a month for unskilled boys, to $77 a 
month for chief petty officers, with material increases on 
each re-enlistment; board, lodging, medical attendance, 
traveling expenses on duty, all free* 

Write for illustrated booklet, explaining details* Men- 
tion your trade if you have one* Address: 

BUREAU OF NAVIGATION 

...desk 69- 

Navy Department Washington, D. C. 



“Tin is One 
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DR A W KNIFE 13 Y&S 



HATCHET 

\32YRS 



Old In Service 



The old Keen Kutter Saw is true and fast as 
ever — the old Keen Kutter Drawing-knife still 
makes the shavings Hy — in fact, every one of the 
tools shown here are reproductions from actual 
photographs of Keen Kutter Tools, grown old in 
service, but still doing good work. 



WPOCKfTi 
KNIFE A 



Tools and Cutlery 



are, first of all, quality Tools — made for a long, 
useful life — 'tempered for lasting edges that require 
little sharpening, adjusted for trite, accurate work, 
that makes it a pleasure to use them. 



BUTCHER 



I knife 

20YR3 



Fleam Ahniion Popular .tfercfidJtic# 
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number oi complete 
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POPULAR MECHANICS, MIK *"• ?K S#I " C ™ 
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PROF. irENTtY DICKSON 

P*ta£M Oirt'-.-n School r.1 Me-inor?. 

T3:c i-. - lt- nn i most sue restful 
Submit .if Mtntal Triin* 
irsiS in (Jit wsrld. 



“How to Remember” 

A Valuable Book on Memory Training abso- 
lutely free to readers of Popular Mechanics 

If you want a perfect memory, you can have it. For a 
perfect memory', lEke perfect health, can be acquired. Here 
IS a book that tells you exactly how to get it. 

The author, Prof. Dickson, is America's fcremctf authuiity on mental training, 
H is bonk is clear, 'specific and intensely interesting. He explains how you can easily 
and quickly acquire those retentive and analytical faculties, which contribute so much 
to all social, political and business success. He offers you a valuable opportunity to 
investigate the benefit of memory training fur yourself — without assuming any risk, 
obligation or expense* 

Simply sign and mail the coupon bdow — - or send a letter nr postal . — and this book, 
will come forward to you at cnee, absolutely free and postage prepaid 



Who is Prof* Dickson? How He Can Help You 



f'rof- Dickson is backed bv reputarion and experience as 
a teacher, extending over I wen tv years in the leading 
Universities and Schools of the day. 

Perxanal contact with thou«*nd» of pupil* impressed 
him with the fact that each one was hampered h> tin- 
same deficiency — a marked absence of proper powers 
of Attention, Concentration; Retention, Self Control, 
Memory, tic. 

He was one of the firat educators to discover the uni- 
versal and primary need of tin- cultivation of lhi.--.i- 
facultie>* preliminary to the attempted ucttuL-itioJi i i 
knowledge* 

He wai the pioneer in t]in ftp plica Li on of tilts newly (lit; 
covered principle, that no matter what course of training 
tlu- student intended to take up later, these drills of the 
faculties cd memory were absolutely m evasnry ,;s u r. — 
limrnary training His students he a mud so mueli more 
easily und sn thopimrhly rut aim'd their act mi red knowl- 
edge, that his method aitraciid world wide attention 
The result was the foundation uE the Dickson SeheH il * l 
Memory. 

What Prof. Dickson Has Done 

The Fame of ihia school and iE* umlqjir im;Oi ! - h.i- pi 1 , r ihe 

L-nu-bU-y. *uui sueicts&lul aradiuiTts, hit mn .iLk ol i rul |.u- -frs" 

siucul ut.'.Fviiv. While ilie whitest minds tJii be iitjcfi gi ticnL-d , n iruis( 
nut t* itaijjfiiLoj tli at cliii hittluxt is niijpUcafcJt nnlr If this ■■ 1 n- - . M.iiv 
p'f f hr iiliviI Intel leutnal men «>E (lie day h=ivr *r. rn!--ii llltlii'ici.i t- -of Mnvi- 

or>' ‘tTaitdttj; ■ W. l\ HArtb, S«rmtr LF. S. Camm lhhloiuv .it I lir-Mion— 

(he laLe [ ;..il RabtSrt Jji^etvjIL \)*irk LVflib, .ilnl IhouSAnd- iT ■*■ 

hint Le*Lifj«ii Lu the yrs be fit lu l« derived truin MthrH'j J'r-iXiLhu'. 




Thousand* of suvcvmJmI men m all w.ifkH ol J i Ir- gruttfitlly testify 
tEuu Elirv 'H'.v-f ell ■- I .niuinnuitUni u-E their h£tfb(Sl un hfE;.,. rj£ (O Ills ttiitll- 
Ihpfi, iluiJ lie Ai^eli', Ljn iatr-tp 3 nu— Qfi> El Hitter wlnJ U-r wieit ur wlierr yoii ilrt. 
lfe Ir.icEih^ pull 

1 luw CO Tt'Elieitit>Cf JL-LllrirS lit' l ut ]ici;ip| i* ypg UPCet. 

liow to focus ytmr mind iiisuurty, tu w* eHealveiy i in* paint's «J a bust- 

n t'r, r. l^rUpLlhido-b. 

I !(>«■ (' resAll siuaii tmt vital [>uin Ls liusLnass wickubt teiEdcaiog the 
rnemory, 

Huw tocunimtl .i s|,««wcli '-r limit lu htem, rjr ijiakkly, jini deliver It 
unliosiiiiiagly In ptiUlfi (ji“ irhar. 

It«w ta ihiiik uii your fett an I itialm ,m extemporaneous ^veech. 

How t( tunversc ue S'.n;i. J i nadiarEbjp in u natural , lbtctv:.tmf that 
WJEVH (rietiitS- 

Ifow t'i ljvctv um-e sell-UufLSrillousiir^, ! . ishlalness, etc. 

I low Ell I ..IIJIE :■ I ymlr Eliinkiujf E.l^vj L tsr^,. 

IIow tt> apph ' 1 - nci-ntr Itien In Elsf MtUjcct fll tuiuL 
>t w Eu acqulfc (he lialiH ,..J e.:Ls>'. Iftffcjll thitikiu (f* 

U jw eh I’lLisLi.T'r.'e (nr wurtfps, evaminadon*, etc. 
l’j]3 cult vuuimn, ;csr nut, iji-i il TODAY, -ur semE 




Wfitf to ■$*_!.■ 



Memory 
of Ail 



tKe Basils 
K n owlc d^o 



IMF. 

AEY 
to 

51CCES& 

Dickson Mtmofy School 
70 S Auditorium Rldg., ChknKOitlt. 

Si^nd me free ' How to Rem umber.'* 



MY BOOK 

FREE 



“MOW 

TO 



Name 



' -.it, , | ^ 

[ t ily 



WHEN YOU WANT ANYTHING AND DON'T KNOW 
WHERE TO FIND IT— WRITE BUREAU OK 
INFORMATION, POPULAR MECHANICS, CHICAGO 



POPULAR MECHANICS 

Shop Notes Index 

A Complete 40 pa^e Index to the 2,950 Articles 
contained in Shop Notes (VqIs- I to V inclusive) 
is now ready and will he mailed free to any 
address upon request. Address 

Book Depf., Popular Mechanics 

225 Washington St. CHICAGO 



JUST OUT 

MILLWRIGHTING 

By JAMES F. HOBART 

400 pages, G:<9, fully j|lu&nttfd T £3.00 postpaid. 
Mr, Hobart haj built m.iriy mills, tor many dasscs of 
business, nniicr many djsies of diritculriea. His bouk is 
fur those who iire subjuLt to d;nly calls tor advice tjn marters 
ol eunstruetiLin, -ctrjng up and repairs. The contents in brirf: 

Factory Location - Laying Out the BuiEdlntm — Eri^tinff 
Building and Mnd]Ei."ry Found ut ion k— K rucl inju Huildin^s 
—Walls and Machinery 5upportj»— tlinitM :atid Flouring — 
Rcwf TiEEib-nitk' ;im 4_ Tnistics— Laying Out SEiafling — 
Belts and ISuftiEic; Up Machines— Steam and 

W.itiT FirttJik' Krectiru,' . StcSEni Lnc'rnvs — StcEim 

Boiler Loca t io n - ate r Y Y itev I Set t i 11 n 
For Sale by POPULAR MECHANICS Hook Dept. 
225 Wttsliingioii St*, Chlcaya 



f l J^'jrjii^ If r n i i,.ii it/n* 1 IfEi^hnNina 
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POPULAR MECHANICS ADVERTISING SECTION 



Just From the Press 



OPERATORS’ WIRELESS TELEGRAPH 

and TELEPHONE HAND-BOOK Victor H- Laughter 




U P-TO-DATE and most complete t realise oti the subject yet published. 

Give?, [tie historical work of early investigator? oci up to the present day. 
Describe? in detail ihe construclion of an experimental wireEess set. How lo 
wind spark coil and dimensions of all size coils, I he luaingof a wireless station 
is fully explained with point? on the construction of the various instruments. 

A special chapter on ihe study of wireless telegraphy is given and the rule? 
of the Naval stations with all codes, abbreviations, etc,, and other matter inter- 
esting to one who take? up ihis study. 

The most difficult points ha% r e been explained in non -tc clinical language and 
can be understood by the layman. \\ ircJcss telephony is given several chapters 
and all the systems in use are shown with photographs and drawings. 

By some practical work and a close study of this treatise one can soon 
master all the details of wireless telegraphy. 



Sold by bookseller* generally or sent postpaid to any 
address upon receipt of price. 

E2MQ., CLGTH, 200 PAGES, FEJLLY ILLUSTRATED, M WITH SIX ADDITIONAL FULL-PAGE 
HALFTONE ILLUSTRATIONS SHOWING THE INSTALLATION OF -WIRELESS" ON THE U . S. WAR SHIPS AND OCEAN LINERS, Sf.00 



FREDERICK J. DRAKE & CO., Publishers, Chicago, 111. 

P, M*, Fisher Building:. Send for Catalog; — FREE 




HOW TO RUN AN AUTO 





L ‘ 1 1 ntn ins* 25 c L f Fropelted Yehl- 
c los.' “gives f nil dftt a Els on s access- 
ful earn, handling and hew la 
locate tialibl*, 

Btciniiinz at fhc first pii net pies 
tlcccssaT}- to be icDOTvn. and l]i«n 
forward to the principles used in. 
every pa Ft fit a Motor Car. 

It [$ a thorough tou^e In the 
Science of Automobiles, highly 
approved by jnanofoclureis, 
owners, Operators and re pair men. 
Contain? over 400 ill us U at tens 
and diairam®, makShe every del nil 
d«ar, written in plain Sant 13 ace. 
Handsomely bound. 



price $2 POSTPAID 



EXAMINATION OFFER 



The only way the practical 
merit Of this MANUAL can 
be given Is by an Munlna- 
t inti of the biHjk itself, which 
we will submit for examina- 
tion, to bu paid for or re- 
turned, after kicking it over. 
Upon receipt of the follow ini: agree- 
ment, the book will be forwarded. 

]Vo money in advanc e requ ired, sign and return. 

Theo. Audel A Do., 63 Filth Avc., New York 

KmdlyttMit ciioo>rP id HiP»nm* ?ul..*,i..Lllni, *nd, if f.junU t^tisf*C' 
wry, i will iintaediaMyiooiltyiw fS.tw, or nshwa iha book ¥"' u - 



j 






NAME 



MONTHLY CASH PRIZES 

Until further nrnlt-e in thin QiAkHi'iiie the Editor of 
popular ^Tfeliruiji-? will |my nru ciyth uritf i*-* each mouth for 
iii&lri?*tor 3 tihiii] rtmiriWioiuj to i tw 

SHOP NOTES DEPARTMENT 

$10 for the Beat Contribution 
$5 for the Second Beat 

Tid* Ia In odd! item to our u*iiui] rates for Mich «nitr I tinted 
article. 

(jnulttj, not leitfilh rauritt 

1'h.fcfcw mil lx’ sent on tJic lust day of each month for t ho 
lirjsN: jlvfIoIom recvivfit •lining fluit nnmlb, Publication in the 
Hi:iirji/ine will tot Ion- in n bout two month?. 

AddrvNS EDITOR POPULAR MECHANICS 
225 Washlqgttin St*, Chicago 



ADVERTISE, TOUR BUSINESS 




WcMf&rn Puilfm C« fr 



TOUR NAME huA "AD” 
jlauip*<il cd 1 , 2 or *11 8 
phc-B Al thld cl«r^i 
II mio^hos Put* lif. J f jon 
dppi try Si, n? Alt' I ft 'll 
I' -sv r*. SI ntd S'Cil } iU: fie 
Willi JixlnreiB &ud li.-vr 
IrK'Sc! 'In (f 11 % I'-U:; il i- 1 , 

Jl! ]:■!: i ll firf 10 C(N. NO 
PORTALS. 

St. Pmtih Mfrni. 




ELECTRIC MOTOR 

Serf prepaid tv any adder?? for 35c 
EMPIRE EXEC. WORKS, SU Bridgeport Conn. 



WHEN YOU WANT ANYTHING AND DON’T KNOW 
WHERE TO FIND IT-WRITE BUREAU OF 
INFORMATION, POPULAR MECHANICS, CHICAGO 



STEEL STAMPS 

KIND? or f OOLS , 

ST El L ALPHABETS 



FOR MARKING ALL 

INITIAL STAMP 60 05-1 
MDNOCRAM - $1** 



■* Eln i #r- 
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IT WILL FLY 

MAKE ONE! 

Model Aeroplanes, How I* Build and Fiy Them. A 

series of Jive sheers, of full stir working drawings and 
book -of" iiiht rue flans fur butldltiy three model Aero- 
planes. Pnce 50c net, postage 5c. 

The Young Model Maker. D^ign No. 1 . Containing 

Colored juris and tuii instruction^ for making a Scale 
Model Cardboard Locomotive. 50c. net, postage 6c. 

Design \o T 2. The Model Light- Hem sc. Containing 
complete colored parts tor building a splendid model 
light 4 inuse in cardboard^ With full instructions. 50c 

iretj pohtjge 6c. 

Y-Series Wurking Models, No, j. Complete simple 
STearm ejtgine hr ted with D Slide valve, in colors 
No, z. Complete s; ingle Cyl-ndcr S team Enghtej 
fitted with Meyers' 1 valve gear,, in colors, with illus- 
trated Ltrscrrpti ve book. Price complete &±.0O net, 
postpaid. 

itfrtiijf Ult - four /iw priit ,1 Urhuntetil Bto\i 

SPON & CHAMBERLAIN 

123 P, M. Liberty Street, NEW YORK 


i 






Manuscripts Wanted 

Tha editor of Popular Mechanics invites con- 
tri but ions from ita readers, suitable for publica- 
tion either in the general articles appearing in 
the first section of reading matter each month; 
or for the departments of “Shop Notes” and 
1 1 Amateur Mechanics, 

If possible* manuscripts should be accompanietl 
by photographs or rough pencil sketches with 
which our artists may illustrate the article. 

Such contributions* should l>e new and of gen- 
eral Interest, Accepted articles will be patd for 
at once— alt others returned promptly. Address ; 

EDITOR, PGPULilH MECHiNICS. 225 WiSHJNCTOH ST., CHICAGO. 








Publisher’s Announcement 

N. < liintks, tirutn- athcr premiums of any nalure 

w 1 1:1 Li-vi-r MO- evi-r ciflered, .1^ an mdu com on t to sabKicrlberb 
in l J (i[»sj]ar Mechanicg. 

Tllo 1>U blither til Pnpulnf Mfcliaiiic-s lituiM ti tit allow it 
to bt:: clubbed with any oilier publEcnt ion, er included in 
any "clu rn ' ■ 1ti«r of any kind. 

Popular .dreU:mim htdicvoa in "A Square Deal for the 
Now^dealer 11 Tim publisher lias noibrnu bettor to ofler 
you lEuin ymir own ivuwHdealtir is in position to supply, 

H. H* WINDSOR, President. 

t 


ELECTRICAL APPARATUS. 

the principles and working of some of Ihe electricai 
appliances in general use. &0 pages, 35 ilimsLration^, 

25c postpaid 

POPULAR MECHANICS 225 Washington St. 

Book Dept, CHICAGO 




Will You Acce pt This 

Business Book if We 
Send it Free? 

Sign nnd mail the coupon he low. Semi no money I 
Take no risk! 

One hundred and twdu- of i ! ■ wurid*a master business 
men have written Lcn boot.-,- j,<?7y — 1,^7 vita) business 

secrets, ideas, methods. In ihem id the best id ail that they 
know about 



~ Pcrs.1i|Jirv-CetHnif 

— PoilttOD-HoiliLlIf 
“-MruiUhin^line 
u ](m-Tn(nfn2 

— lousiness OfneriLshi p 

— Cci Hiper itluJt l-iutaiuif 

,1 It- 1 J'.i 1 ; 1 ;lr<?'ia a»tt Iv.in- 
tlitds «i vilicr vital bush 
ness yuLi-jf-ts. 



jiLbg 1 - - 5 wa ] fv; hit. rj sis 1 jj 

—-Cm I rES -- Advertising 

“CuNcuiOttS “Cuires|iu:i. Ifjice 

’-AtCPiinUng- — liner PLniiS 

— Cn^tkrpfi-lnjr — liwwIWfljr CuMnmeri 

-OwmiHiiw -OHVm Systao* 

— -K«i;silil3gf — Short -CuU and 

— Whotexa.linjf Methods h r rv/-fy 

— M a.n ntaeturiciu l:n l ;lq 4 dej.i,ipl roent 

A word hijnfelrt his t*en ;n.l .li-.hi il ■ Mi: ri I - lCi ir. ertpiEaliiinir. [i-itlurinp 

the worls. Pips 2 .ind 3 tell 'afitMii riianas;ERjf husirLHssts aiuf jun-i!}- 
4 nnd S deal witli cr. Hits, c.-.ii .:k.<ps iilid ni:li m '.j-i ■ ■" ill imr . h i--iiic ; [iau$* 
6 ami 7 ■■! .t]| handLLnir anrt i mjntf men pa-avs 7 lo IJ >- l> 1l sHiSesrn.Lcu-bip, wllIi 

fldwrthinfi, v i-^h tli^ ni.ii k'Tjru *4 h' ts i In ^il-*.!,, -n. drairrs ami hy 

noil; p.i|ji-x u to iS with i he isnsst pfoWetis i4 ^‘Muring- ;]•■* hi^hrst martcl 
price fpif yutir sen w'i^*— ro mailt* wElsi vamr iitu.-; amt the L.i,t u-i^e (el!n. haw 
you m-iy jfrt a c-ocnpletc set — 'lound La I uinrU nine hi if muri'ica--, ^nn.ir-ni -5 Sn 
■cnlnrn — S o-t less than your daily seuoJw or sTvive. jlLiili ist .i [ink 1 asytww daily 
nett shaper. Witty ,-w we ad the if wp ft* fit tffrttf 

Sttiii Hi/ Wvn& t Stt/if.'y (he rJM/.'K, 

— The System Co v 151-1 S3 Wabash Ave., Chicago - 

tf there are, tn your books, auy sir-A- wjys iu In reaxe my TmsLnoss or 
my wihfy t I sliouM like tu kixiw liitin. :io send on your 5t>i*u:e Iem 
ii**criiMi.va booklet. l r ll mid Jk &i-j 

Name _ 



Address 
Business _ 
Position . 



Plcazc Mention Popular Mccft mutton 
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JUST PUBLISHED 



Shop Notes for 1909 

VOL V 

224 Pages, 461 Illustrations 

Containing matter entirely different from 
Volumes I, II, III and IV and comprising 
plainly written, labor-saving “kinks" and 
mechanical information for practical men. 
Complete your set by adding the new volume to it. Price 50c of all 
newsdealers, or sent postpaid upon receipt of price by the publishers: 

POPULAR MECHANICS COMPANY 

225 Washington Street. CHICAGO 



Shop Notes Sets, 5 Volumes, $2.50 

The Five Volumes Contain 1092 Pages, and 2517 Illustrations 

These books are a perfect gold mine of information for every one interested 
in mechanics, or who uses tools for pleasure or as an occupation* Of equal 
value and help to the professional mechanic and the amateur* 

This set comes in a handsome black case, and is acknowledged to be an 
unequaled value among works of its character. 

Vol. I. Shop Notes for 1905 

200 pages; 385 illustrations 

Vol. 11. Shop Notes for 1906 

228 pages; £55 illustrations 

Vol. 111. Shop Notes for 1907 

223 pages; £80 illustrations 

Vol. IV. Shop Notes for 1908 

212 pages; 536 illustrations 

Vol. V. Shop Notes for 1909 

224 pages; 461 illustrations 

Popular Mechanics Company, Chicago 





POPULAR MECHANICS ADVERTISING SECTION 



ntercontinental 

[] n ive i ly 

BOARD OF DIRECTORS 



Includes Justice DAVID J. DREW- 
E 1 ! , l : . S. B u p n L m a C ourl: li on. M A I 
TIN A. KNAPP. Cbairman. Inter- 
state Conimerra Oomnitsaion , ana 
Senator CHAUNCK^ M. HKPIJi. 
EDWARD EVEKKTT HALE. Co- 
founder. 



ISnsi, HastIK A. JiirArP 



Aslt lor 
Catalog 
No. 10 , 



I nett IntertriMi in 



Rensselaer \ 
^Polytechnic^ 
%% Institute, 
%T Troy, N.Y 



Lcvcal eianJnaLioiw providwl for. Soiul lur a cataloGue* 



iwjiuaia 



earn Watch Repairing 



m. nih 'i.npVfr l«J» Oil* In.i. 

Ij, Girf-t*<piie'Ji , rwM t In n <*■ p**i.p 'Q fivf »*» h"iu* 
L) li,* I'wJwllhi III* It bjtlabT- ,'fnral riiiitf,:.** 

U4«wIM J<AJ win k I>1W «■ ’ CCJ^. A tv 1 f *1 

will ku-'wjual tIi*I it* Ip pnii hjw i. r.-|;»lr 

u|i». Vi'Jita j -.ii, gn lu*to jf-ii *111 bp * I'-tcUiil 

— T i.'t iii.ju-r 3 -hjl h jA !er iT.il .Hjnp^trTiT tuna — 

iTl j [- | lclc«L FUHl ■ II 5 (.1 (MI |TI».l II < j^I'C 

li* ftfUTUt l'*x* il 1 i 1lr±|liUi [■*£ 

ri}f FT. • • • :. it ! ‘1 I " 1 " 1 

THE DeSELMS WATCH SCHHQL J 



|1G Iialji.fr>' Phmj ArU^Hfcttltt Crc-vlt, -ill. li 



S3 ATTICA. INDIANA 



Ab An Electric Railway 

Motorman or Conductor 

ffa prepare you in * in fi wt-k^ and hMH ymi la a 
position, IV o I .„l vi» n.r ?«n i* om (ii i w I'or t'l“v! nir bur 
men In mini) tviul : 1 1 k i‘j tit's ti.o country ; w, 

waul men lit ev^ry uj will rWOlUHitaJ 

you in t Lle; city orynur lAnli'e, 

Many Positions Now Open. 

If yum want tc II i i? inttioclty Vltll a gt>Od 4 s #’ 

n t t'*ri j J<th „ fl 11 3 u eoapun , cat it out «uJ 

bctui It at f.iKHs far our FftEE BOOK, / 

National flailway Training / / / 

Association, * / Q / 

KANSAS CITY, MO. e 



ntu mm 





cTTPlSilJ® 3 








iS3£v5fej|H 

Mj 


1 


tjA 

r 1 > 111 
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POPULAR MECHANICS ADVERTISING SECTION 



*1000w>*10.000 



A 

YEAR 




IN THE REAL ESTATE BUSINESS 



Wt teach Vi-u tiytlioJl ctnry hrn.n r lluf Ike HeaJ latfttc., {fcltexal 
Ho liter age. nnd InBurauco Bu>l rier-s. and appiint yvi| 

S PECIAL REPll ESENT A T1 V E 

n[ tlte nldc-rl &n[| litryeid ei .■"rvprml i td real e*t*tr KQii hroLar' 

iee c-imiiniHT in America, H j ttc?.* nt-e nukJ 1 ' r 

to ( 10, iH M » year yi Ulioot a u sr IdthIricuI i > f e n j? il ol. ^ jellMji 
LtinKrttuukEua open ta Tit IT. By oi>r iysteJm y n tun Pcjin 
making lain 'heir In ;i few Wtff-lifl n i 1 1 ■■ • ■ l liLlurFeri.c with jpnur 
l»MK‘iilrK rupolLm. Ou r o • (kthI L ire i]e]n rl niL-r 1 1 will ptvoypH 
ili'.-rn choir*, »alalj!o pTriJ*,' rty to haci'JU! than any other ) iie>'tl ■- 
tHtJotl In 11 ■■ world, A Thu-tx»aprh 1>m ui r r-r I bI Ijw f’i.iUFfle 
FREE (d Kart IlfpinfiilMlT^ 'WrUi-i for th bwk, (uhl 

THE CROSS Gttttrm, mb krupcr Bloult, Chiciirfo 




I TEACH SIGN PAINTING 

HtkW CARD WRITING or LETTERlHfl by mull ah a 
ysiaranlca 9 uCCat.i. Only field! riot OVerCrvIVtlnd- My 
■ n>l rurtitrn h unH|(ialLol hwwi'i" f'ntetieal, j»r rwtn)d 
and LjLrin.uglt. |jt.y tanuH. M’ rtlq for Jnnt catllugu^ 
CHAS. J. STRONG, Frtiidnttl 

DETROIT SCHOOL OF LETTERING 

D EPT, PM- DETROIT p MICH- 

''QldartAml Ungwrt Sdnoi of FteEtbd-** 




| LIGHT 

'mm 1 






BUSINESS SCIENCE 

THE ONLY 

CERTAIN ROAD TO SUCCESS 

The La w.g O f Hu sin ess, T he sc i cnee 
that makes M others dividend 
piyinsr net*! money niakinj: 

ttiPC One lecture on ta**- of liU'-inrSt,. 
rntt our book Busings TVesigM and 
r dll purlicyilars of OUf complete Count on 
laws of business. 

Business Men s Association 

403 ITBIIO iLlfi. NNNSASCITI.MO, 



ILLUSTRATING 

— law “Pharmacy ^Cartooning 

— Shorthand —Book keeping —Nursing 

- Journalism —Telegraphy —Penmanship 

Tivtiuhtbj tuiill mad in nur eenliient Fetuwlk. Found, 
ed ltdXA Jnevmfi ittcre«*ed wlule ]i-u,rriinst It radii- 
tttes every wfnsre, M K rk ffubji-et X. Ktute your de- 
uirtti Put oqt od. Get Our fieri book— He- 11 a nil. 




NATIONAL CORRESPONDENCE SCHOOLS 



40 N. Pcdo's St., INDUNAFOUS. (j. S. A. 




CriM ANiea 

WANTED*** 

Mail Clerk. 

Poitel Clerk. Steno^apher.Typewriter, efc. Only 
Common SchcKjl Edutaiiqp Required. Splendid 0-- 
tuftily. Permanent Position, Bi& Pay. Superior Instruction bj 
MAIL lo meet Cflvi. E*a,mimai*n*. Eatib, Fourteen Yean. 
Thouin.nd'i of Successful Students Sample QuesLioisa and 
'■Hi™ (javt- Poailio ns. Are SeCUrfid" sent Free. £ pijf* 

rHTEH’STiTE SCHOOLS, ft Iowa Avtw.CE OAR RIPIOS, I A. 



1 MADE *2400:°° 

IN ABOUT 2 MONTHS' 



writ fa one nraa *v fuw bfflithe t IjeOOlnl.npr ray 

rpprreeDUtii-oLnnjbl? CO-OPERATIVE REAL ESTATE 

BUSINESS. Nof^i-rkrsiff p(Wf-..irys Uil" ronn kail 
iiMtift 1 will you 1 1 =<j InulnOK ty mall and 

apprStttyou ray special Hapr*»«nlat1ve. Vm cart 
w Tjt all or p&rtor the ti n its. A eptf-ndld p| 

Hi if fur oicn without £rw pita l tobteomo InitepAnd. 
ent, T-el me oirlalTi my offer and eend vm iny f HEE BOOK. 
kiRUtnr HURD, Pfes.. Gray Realty Cd.tlfrfi Reliance Bldje,, iSam^ Cily, Mo. 





COPY THIS SKETCH 



and lei 111 * m *h*t m can do with it. Tim (Ml 
4 'j'Mni to H‘W,«i orm^ra p*r »r<k n ilimw 
*r rarloinitt fuj B*wipwpin-i or TiLnjuiLJiop. 
My iirMlirAltyiLoui of fiermnaj indiyidcLil li^.in* 

by ipin.il will di-Ti'l(i]i r?tif FifteoTi yr*i.rB 

luaoufal ttpri f^r Dcn*[i»[ien and intmuine* 
qunliflef in * to t-.-arh you, Scud in • you f ilial eh 
of l'rMldrnt Taft «rilh 6 c la tlimpi and I v. j]] 
•Mod y--u m Let^ n plate, alio cri^eetiuit of 
drawings iliowlnit yx4*l fur TffiU. 



THE LANDOH SCHOOL “ F iLLUST c V|]SoioSe 



143S bcbpAald Bldt,. tlcralaod. 0. 




day PIANO TUNER 



The Tuac^a Phone Does If. 

Wr vtl] 1 1-c i ill ■y - u Pi n.n o T iiy , V i lic- 
ll»f H Reptil vinu and U .liliiiir, c|u icily ! y piEiuitit 
curre ■; * n 'l-n c+ Ji'-'w .-l'S: nc SlisTir-il, Mc- 

Lhani i( fildy. Dii'S'' T, iS ret p >g-r. i --■?■■ S hy an- 

lilufSlI'.-t. i- hrcnl T hell F red hy LUC 5 sCi 1 «ip IViilelur 
our h itidHorndy il I nb-.r j tt J free calaU-fue. 

?iUpK LSrynnf K^tiool oFFiaiin Tuning 

!!i Jluwlp fiaIJi ilnllle I’crrlij UlCh- 




Do You Like to Draw? 

rhil’p ill L wc want tn know 

we Will Pick £ivr yen ,iay tcrund priic -—or 

til ft w Uuif if you unswer 111 J& ad. Net do 
claim to rn.vkcynu rich in m wcclt. But IT 
y t ,u sr,- ansfinciN to develop ymir talent nJtli a 

Siircespful cartoonist, so yob uan mak L- money , 
ittiil ar.ii.y n[ tlsjs picture wdth &c- In v1:hjuik k.e 
portfolio of cartoons and sample- lrs*on plate, 
nod let n* erpta In. 

Tlie H . ■- Hv iiiiH, Hi>Ihh)I nf f :ir( rumiuH: 

3*il kiitsfriKXire nirljf., Cleveland, O. 




UdHLli flJf I'.ir* Ha fJ' r ., ,pLtaL TniLltutd 

PEOELA, ILLliiOl K. 

URDESr and BESTWUCH SCHOOL 
IN AMERICA 

Wr ia^eh 1Y n,te 1 1 Wurk, Jewelry, Koci-BTirur, 
Cl.wL Werlc, Oplice. To met}. r^MO-PAbLo, 
ituard Atul rcKiiog }j' ^- »ir.-..ol at zi.uulci 

r*tn. 

lii'ijd. fiir t'.tEalcgr iT In farraili im 



PERNIN SHORTHAN 



>1 A KICK JCXPliRT STE HiW 11 A I'HEHS 

Il Ll tho RLBIpIrRt. no«t l*lil>l* arid fapld Bljurtbajid In as.iit'rtEB. It 
cu (iltry* it. i Bhfcdtng;, no puiition*. no hund-re.ls brBin rae^iug nilai 

and uoijAiuui no tlaouundi of word BicnR lo bo in- uiorized. 

Ititurly liy Xlnil 

fpcitn tho hrKtdiluaTtairt of j'crrliil ^hi.rtliar. i — OrtS if tlla nrado 

RtlOdllfApilil train iof} Rebo 1 j to Lha Litjb-i SUht. Si > (aiLurtia. T«t- 
Fjooik on approval. Write f-*r Irani bnr.lt ki Kn, 1 : 3 . 

TDu Feriilu ^horthnnil Ixiatllvito. Tipfrott 





EARN 

*£Oto$50 

AWELK 



IG YEARS 



Only Colltsn In Iho wi ;1- L b i. c • »-.i s f ,jJ !•.■ I , • .- i ■ to 5 - .fraslei > 

Endorsed by 3 :■ bT 11 ^LkV'ii.bl An. ii. of PhiTlo-EijtiravR'n, amS Fbfftup rafi Hcm' 
Arml of III. Torma aaiy jllvtiig LnexptiniLva. Poailtem iKurei] fn r rnuluin 
WTitefor eAlalng^ipeeify ctuirt* littera*ttd in, ffoioliwns Trr 

lllinola Cull ege ot Phuto^fupHy, or i L. H, BiSSLLL. 
BteBOO toll tire of Photo- Engraving* }_ Preside nt. 

— * S*J‘.i WabAsh Aye. 1 Efflagtnm i Ill,'” 



LEARN TO WRITE 
ADVERTISEMENTS 



IF YOU ARE EARNING 
LESS THAN $2S • WEEK 



We ran iiosltivety nhow yem by tuaJI TkjW In Incn'Otie your Rulaty, 
Rend for iwmutlfuL protpectua, mallud FKK& 

PAGU-DAVIS SCHUOL. Dept. 112, CHICAGO, ILL. 



LEARN JEWELERS* ENGRAVING 

A bi£l3-«l*r!.<fd and aft-rtly learaad trade., teuebtibcirnUh-NLy by malt lvill 

IvACD thfr Kyilinor iMilteT iltct*vl b K tliWI h* caa (jbIei in year* d! rigii appran- 
liceHtip. A'u-wllL a 1 joJui|iKiV 0 thfl Hill] of Any eptiraerF. ^etul fur miroAteldJf. 
Tile ikfi'di i ii|£ School* Di-pt. 112 . MLi-Il A 4 Ulh St. t CtlkufiuUl* 




A trulo Lhat will mtikn you Ind^p-Tid^nt for life, 
ttoun Shorter- Piy Diugrr — Demand G/bbIbf t.lutn 

any sillier trnde. Vrni m-.-il n,i p^Ylnns r-xperir 
cnee. Itur prni-bleal ttifikm]* r n h. 1 j l*S you In a.fv.w 
ntH^nitlH to hold pint li hm hx ekElinl plupthi-T nr 
cimduet jourown 1>uhlnein». Cntnlutt sen* frt-o. 



BIG 

PAY 

SHORT 



SL Louis Trades School 

4430 Olive Si. Louis? M(.j 



HOURS 
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LEAR N 

WATCHMAKING 



U'jirehEtuLkmt.- iulv* ijcnJ jviii 
run rim while von lifii rn, 
Write tor f H l\ !■! H (JG K r 
" How in lie h W.iii L'tiiui.ker.- 
pCHtlU hriugn LI. 

Stisn-e's School of Watchmaking 
91 'J Globs tSl'tf, StPjutL Ml diii 



0 SAY! YOU CAN 

HAVE A BETTER POSITION 

with easier work and larger income. YOU COULD 
niiikc splendid need use of more money, if you could 
*ftl it, couldn't you? 

You have the ritfht stuff in yuu— the fuel that you are 
holding your job now shows it. 

V'cjir be getting it biifgi-r salary every yuiir— 

you would tf you learned more IvrCrimo worth more 

Whore does the trouble tier 

It's with you, isn t ii? You Itick the training the 
knowledge: lEi it makes yrn ei-l alaeuil makes you worth 
more to yrmr boss, [to r-uiiUnt nil nl to let ;t truim-d mitn 
wo at the first breath of hard times, lu-cause he knows fie 
cannot tog dure him, 

THE MAN WHO KNOWS is the one who succeeds. 
fn.:cause he can do ibinifti. He ^n r t l, hossi‘d", he is boss 
□fbisown work nnd pretty sooti of the fellows who are 
around him. 



This Douinij-outlit Tree to Students in 
Drafting Designing and Architecture 

A man nets iiuid f. r vv]ii4 he in worth. Ar- 1 you words 
more than yon urt n-w? You ran I if :! you vv..ni to. Ale 
yum dciinc work i Lint ymi doom like nr that does not «ive 
yon Mirii'-ii-nt opportunity ? Yuti don't Inv to s i <y at it. 

Tlutik about tin' r li e uru, U ynurn bright oin v»m pi-e 
nr v rbanro nf niching the mp nt the Inddor of success? 
Y-.ll i .in yet l'm r.- ,11 5 |mw is tile ! me to do Jl, 

I row? J.ist look owr th" (allow: nc nuipuu. pick out 
the position you would like, till in yobr nnnu arldn^r., » ■ t l - , . 
tear out the advertisement and M*nd n r . ■ o'-. We wilt ex- 
plain tin* “Freo|»ort Idea. 1 If' werth DDLLAHS, — lYs 
SUCCI'NS rind l'OH EK“to yon. Here Is your eh, nice to 
w m them. W rite ti iday 



FREEPORT CORRESPONDENCE SCHOOLS 


M7 Un-tr Uultdini;. Kfci'|i“fT, IJJllioLs. 


\ would like the position befnrs 1 whErll 1 IlfttO luurki-l a 


■ ■nit--. V I'lni'ii 1 i^pliilti PUImHH 


H III tiiisli! , it ] L'-iiia 


eei hUi'Il 4 |MTrtiriL^u nnd be sine tii hold 


It, 


Mi'diairicnl UriilEsrnttn 


MattuXl rraJmiut fristr. 


1 Sheet Metal Oral Inman 


^ nnk keeper 


I \n hitecl 


Stem'HjrnpUrr 


Architceldral Drsfl^man 


til Writer 


> Archltrditrai lirsiqutr 


Si rain Eng Inter 


Farpenler and Joiner 


Slafil unary Eir^nuirt 


v ami:. 


. ..AGI-L, .... 


niTY KTAT'k 


st, H>r il v u cicrrr 


\TTMN 



Please Ji tot (tan papular Mechanics 



Salesmen Wanted 

Travel] n a Eafus m p n wi rn hi g e&lar lus, Over turn, mm 
employed in the Un Jbe-d States, and Unnada. The do- 
Eiand lor smod Stile-nmeD exceeds llta h apply, Wo 
will you to be one b? nmji nnd assist you to 

secure cl (rood petition through our FllEE ^31- 
FLUTMKNT Bl'U^AU, We rftifiite calls for 
Ehouandj of Saloamen and tmvo BfislHteiUhouaiiDdB 
of men to secure flood positions or better uHarLMi. 
A j." rH s L ti 1-i.n e of but emduntoi wlio f.-rnirrlr eirunil ( Jl. to $7 'j 
a month, Ijaw p 1 euJii earned fftnti Hiflto |^x> a innwtb and 
eiptPHf, Bnndr«]i of r-nl bponinn br lh( Mrrul). II 
TMI WBOt to KfUTD a (Odd pnflli.'n or i lie run™ yon r W rn i |i IfB 
utir I rt L e »<H>t A A 'Htyfr/ 'j/ thz <ir\-p rt tti 'ii »tiL>w you bow, 
WHw Ot all ior it today, A ‘I '1 r*M ik-it.-* l , ,(H c« 

Nitiml Siltinwb’s TVniainjr AlWCiatJoa, 

Chie&i£0 k Pi QW y vrk, Kmisai Cit Jf, At i tmtijiypf h SiUj TraiMMco 



ELECTRICITY 

Bllu Electrical School i* lhe (4dr?l tnrj 

Krd school in the warJd leachinn ELEC - 
FRIG I Y exclusively. Con ree complete 

IX ONE YEAR 

SlihHrnli urtilally cotiimacfc Dynamoa, Molors 
and Electrical instrumrciEs Gruduulei hold 
ffood poulioni thr&u*hout the world. 
Seventeenth year n|ieni SrpH-mbct 22. 
5ebd for free Catalog lo BHtA tlectrUui Schltoh 15 T&konU 

Avenue, Ha*hinflton, D. C* 



LEARNED BY 
ANY MAN 
OR BOY 
AT SOME 
SMALL COST 

Send today 2 c stamp lor particulars and! prooh 
0 . SMITH,, Room, 1131 , 2040 h nos\ ill e A ve, ? Peoria, 111 . 



I wuii dib World's First Prize to Penrannship. By 

■mV IIe^' intini I can inhle i- an. «c|>«rt p-(i:naji "f ymi by mpj] F 
t hlxk Pii,-lL ffcMLk -k*apllif! > *r,nl bbnrtbaTul. Am Iilaeinir cijJT 
btUitunta. ni ■ n ■.Iru-cl-Ti ■ □ r,:.mmcrrimt pullii^ea. Ef jfDU With 
feKfl'iiiQ, a bMfcr iittvmin, write me 1 . 1 will lend jsna Vlirt- ,.iue of 
Isijf y'uTiirllc I'Vti* HIJ'1 a copy vf ttlti Kuri tvHIvI l«t J^urunl, 

C. W. RANSOM, 252 RELIANCE BIDS., KANSAS ClfT, MO, 



STOUT INSTITUTE 

Menomoui^, Wisconsin 

Fri-part'ri Manual Train In tr Tt-achtrs, Teach*;!; Jlricklij 
itijj EUbtl Flucublnfl. We do nut claim in teach the^t 
1 1 ;i d tra? in two or three months, but wo TEACH them. 
Write for Uiitalofluc to 

L. I>. HENRY. Prcfcldeni STOUT INSTITUTE 



LEARN A TRADE IN TWO HOURS 

$10 to $25 a Day Easily Made, 

Yon cn n bii n K r^t -c I n*h ni or. |m L n tor. Ndci puri t< uei • rwi dI red 3 
nur [bittern i* ie the work Send hu; m set ot our Muni'Lepnt- 
terriK- anil full partied Inrw Mimj jiro uiukine Mm [1'itiS 

jKTdjij. Wlij- not you ■ A iFycitr-olu twiy writi-.^: ’* 31 a, In j ] 2 
tlii- tlreit dayt pjitlerriH line n rH I| t-'' Wihvohh (;njirjintt-fO'.] fh'tLi 
Hie Ktfirt. (set Ihlbj.'. rite ItHlfljf, Asldnriw 

LIGHTNING SIGN PAINTING SYSTEM 

i*epL F. AL, aio Orr Street, MiLew Citj- h Mont, 
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Don’t Be A Wafie Slave 

MAKE $3,000 TO SS.OOO^A YEAR 




DOCTOR OF MECHANO-THERAPY 

We Teach You By Mail At Home 

Our free Book months yet? way free 

. forever f rom Waftt ulavet-y , from sit- 

u i, i iv 1 1 hunting and exacting employe™* it 
tii Low you way bo a irriuluftta in Marhano. 
Therajiy p aukriov |i:i.Lk, r i il to be ©nfl frf the won-t 
. . i- ; ' nihl • : r. paid profusion* for men 

. >i ■ ■ rl - to OHLeopathy, to a 

col ■ i -i r-,r' . | - [i.i('lnNlu*HW, Enijorsed 

I i- |.j,y i. i i::-, ami huntLiTria of ouc [cnnhiate^- 
L-: ■ ■ ir'sic.nd I'mcn. \.il a 4 v h noomen C atm red. Special 
i . i ■ uuw, write nt OJioe for I’pft Buuk, 
AMERICAN COLLEGE €F MECH AHQ.THERAFY 
DcpLT^fl, 120-1 2 £ Randnluh St.. Chicago 



STAMMERERS 

BET THIS BOOK FREE 

Loam about Th* i^nluml MprliitJ Eurthecim wl 
in it. rhi-ti- itic LuruM Nrhuol in <h.- >‘l *e shitty 

S,:ii m-nt JIvIIuhIvW w Lir i»r ikiok. imuI -|i • • t if — ■ *• 

fir tit iu Ktiiniimnnm TJip ■ ..it.-H -* . i„ 

Sfhotil iur ^iaii D attrt) WW (laJm Utnek ■ in niinT,.U j-,, 




LEARN WATCHMAKING 

RiaQnwi. pmSUhle IiJw>t— CciTipctenl tntni aUVajr* LQ demand. Hi il 

*bnrwu|:3LSy in aa Hinny months A* it fnuiifrljf Rok ys^rt, wutl 

ti-.lioui as'Li ri'riT icnuli !(.■-. AJ.-uey r-*mt4 while studying. PpsLlsulia BCCunmJ 
Sttwi JEorenUloff. _ 

ST* LOUIS WATCHMAKING SCHOOL, ST- LOUIS, MQ* 



Howto Learn Chiropractic 

L I ["T :Lt> ■ re f iLiii £ i I* 4 "HlpirVT'c t 4*1 1 ! t lit. 11 
liiMik Rili ti-T-.vyru i. in datad dUeas* otid ninnva 
itl# r.!ni*fl tiy Upward'* uiolhtid i»r H'lonL aH j ' 1 L l- 

II i i-iat, Iti-p mi >f,[ 3i:i|.'li- anil itirm l imlli 4 (if luWl- 

imi tiironceun lUJih rmHinI tu Oulycirdiufcaiy 
C'.i.:i .il 'ma rutpi i r»il . Oirtun iti Mwill-, Len. r u lii 
in'. |!Jk Djifinrlnpily. WrLtti today for i heu 
1 ->t< 3 c b:i *1 ppcr’iiij tyJiniara-iil [i o-fTcF t» firsL ilndwt 
in jour tmi i i 

N iitiooiil Sehool of Chiropractic 

SIS VViC^ORrsn Sl. t Dipt, .|g Chicago 



To Newsdealers 

We believe ut ■A SQUAkE DEAL FOR THE I 
NEWSDEALER." 

We jtivt? no premiums, nor do we offer ’'special induce 
mpnts ' 1 of any kind W I Unlever to Secure subscriptions- 

This magazine refuses to be clubbed In any manner 
with any other publication, under any circu Lit stances* 

We Jo not allow subscription agencies or ngem> to 
offer or accept subscriptions t*i tins matfaidiae at less Uujei 

the published rale al ,$t |H L f tear. 

Wl: consistently lives tip to our belief of “A SQUARE 
DEAL FOR THE NEWSDEALER," 

POPULAR MECHANICS CO. 

— 





WiUHHl —RniJwny Mali 

Ctet tie C i t y ('nrrieT-.F it cilice 
Clerk*. Sn Esry -5500 to £1600. 

Shisrl ti iiun M il r.v c-i (Ui iiinllrvi ■nMnn, 
W l-J ( P ilJI ni-i.-4 i»Ls: |>- for ai.'JLttd u j,t v 

!•' r imfcl i u Irv-Li tuto Dc v% G 77 Efivh e^ter. RY< 



THE AIRFAKEN PtFEATE'S TALE 

"I US H t*r fly in a pErat itsJp, “ sny* Die strfjirin' tar, Ssy* livi 

"Sh* wjb RuinMj by the blocndlest iLLfyuuuiB ihut tier a man did 
see p 

Slic'd six. rtlhgi op hrr H':n tide. St T rl«blly tecnllecle. 

And I was cup'll uf Uni cmtl, itrnj I wuiltvd (he panidmlc d«ck- 

"Wfl boanlfltl 4 siitp a mile abmee- tFu 1 fop or eld F'LkP'S Peak - 

'Tworc a I'liincRt vrnw, sml they walkn-il tins plank tvu bloociy 

b" ift'd to KGiirak; 

IVc ftiumJ xli eh ill i 1 1 Tads ibakid, and E. cached 'ceil diCn PEid 
Ihure, 

In the ri.h:l>t of :■ hSif l-Sack (JnutJ tluit limit: like ad lilatul In 
th^ air, 

"The T^ry ricit week ovir pin it ship hit tits FhitEhSn hHihllnp fll'iGid, 

Amt urubl'ltl 1 M PiLTftphule Raved me — but I waa thu unljr isout; 

jycnce tliE-ii I've been n driftin'' roumi. a hopin' to strLks that 
clu-ud. 

Where I hid the sold In the strenuous ilitys of the nSrsdiSli pirut 

CnwcL 

"But tlio i*t-nir| nlu + f neiT Pikes Peak nci inure, hut Iti driftin' 
mund the purth. 

Anil it's loadin' me ll merry c’} nW, afi-1 I'm !"Sih J w^ftfht Stifl 

mrttTi : 

?tu Li.sk*’ Lho ndvh'e f>f un airship Lar — When iiff on a freo'tiGOtin 
flSjrht 

Ugn't l.nk yir ffolri upon a dfnld tin U is arLohpreil rla-hl/' 

- -lieuser tiepubltcim. 



A School Within Itself 



; electricity 

H » w '* “i '*££&. L 



* •■ V 



TIiltp ire XX ctHiiJtertj in all, XIX carry! fig you from 
the luudamcntil jjnnulpJtia of eiei.trlclty on through the 
various brnochea to a pen nt where the careful student 
compralaonda the coruplctt: d&BlguinK', care met op&catl ' ;>u of a dynamo or motor, 
a [id I chaiitci 1 on nlectrlc automobilt-a, oufJIrting their construction, caro and 
operation, and all about Etcra&u batteries and huff to bundle them, lifh subject 



la rarofnl! 

ciucktlon 



Lliy 

ed ( 



written and to the point, After a student sludles a subject, he Is 
on that subject In such a mauuer as to briutr clearly to liie mind 
the points he needs tolcuow ref^nllnif same> A IllCTIOM£7 in back of boot 
will enable him to learn the mennlnfr any citctrlral word, t^nu or phrase 
used in thin book* an well as houdredp of others in eciutnon use. All req Hired 
tables necessary la the utmij- are in It. 

TAHLE OF SUBJECTS: 

Atw 

XHI^- sparking. 

XIV— Winding of pyhsmog and 
Motom, 



Chjihf 

I-Wlrlng’, 

II— Electric Batteries, Electro 
Bl— Magnetism, (J , iating’ f 

IV— The Magnetic Circuit 
V— Macnethi Traction* 

VI— Ma^notio Leakage. 

VII— Kucruy tn Kl«rrrJu Circuit, 
VIU — On (dilation of situ of wire f or 
M j^ r i l«i i a i !j 4 _T Co l Is 4 
IX— Ceh-nlatlntL of KllL's In Elec- 
tric Muk- bines. 

X— Counter EMF. 

XI— irr#ti>r^lfl and Eddy Cnrrenfs, 
XIT— A rniaiuru Reaction. 



XV— Proper Method of Connect* 
Ing Bynarnus ami JUutors — 
Self Exultation, 

XVT— B!iM 5 s*es of Dynamos and 



jyn 

Motnng, their sympbrnia 
and to Cure Them. 

Xt'TI — Art: and I ni’sndpa- TJmpfi, 

X VI II — M easur lug I UHtrunients, 
XIX— Alternating Current. 

X X — Automobiles. 



A IhctkmRry of or&r I50& Oectrieal Word,, T«riai end Phrauuf, giving e. Ii-Jef luwninp: cf oil 

which NTi, in fdiuBwn tua. 

$ J.00 1 J EK COM-POIJRXH EDITION—^ 90,000 COPIES SOLD 

tho WO usnkft of n?fnn;!lng (Ti-iney if hocA m nat HnlM artary upon *miiTiinii.tion in Aft CKtrsUAL OPfi 1 : m couaijellod wLth ths »J«i flf a. book. 
But vn have nr> of ilA r-Lurn, T'Wr d«ifiji>n vfLII In what thuLUadda ot C*lniJ , B h*v(f hc*)Ei. Money wpuld, not buy it il iteould. u*Jl Lm iluphtaleil. 
Wo oid L.l print loatii n a ni a fc B by tl:o lumdrwl*. it 1, Iwat to erdcr and bo y l.i i r *«u Juda* of it* nutrlts. 

CLEVELAND AKMATUKE WORKS, Cleveland, Ohio. TXSSiXnSA iSSKTSS' - - 
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C ! )on t worry about the boss not having his eye on you and noticing the improve- 
ment in your work. Remember he is human — he is on the look-out for good men. 
His success and the firm’s, depends on his ability to select the right man. 

q If you are a little better than the other man — if you know more about your work 
than he does, do you suppose the boss will pass you by and boost the other fellow? 

<1 \ ou wish you had a better job. YoU wish you knew more* then you could do more and 
cam more. Fill in the blank form below and let us tell you how these wishes can be realized. 



€| Our advice* based upon the experiences of 
our successful students and graduates* will cost 
you nothing. It may start you right and change 
your whole future, 

fj The American School nt Correspondence is anediiou 
tiona! uiEtstutJon. We employ no agents or collectors. 
The merit of our work make* il lutnetcssary. 

t[ Advice regarding iht- work you wish Lu take up and 
our complete Bulletin will be sent for (he coupon. 
There's no obliiption attached lo this — mail it k>-day. 

IV F HFI.P , VJ F iV HELP THEMSELVES 

AMERICAN SCH00I OF CQRRfiPOKDEVCE 

CHICAGO, II. S. A. 



FREE TXTnliMATluX CiUTON 

Imf'rlrn n Mt-lioiil nf C»m*s ikuhU- n ci- i 

3*1 yum iii' iid !!■►■ T teh 1 > > ‘'i i r l!u]h'(in i-f ^njzin^'rlr.e infor- 
tuatltMl niul »u E uji! i cad tnmliry for lioaition 

uiiirkcd 



Electrical Engineer ■ Telephone l njt inter 

. Draftsman 11 eating & \ rut Haling Engr. 

Civil Engineer - number 

Mechanical Engineer Architect 

. . , -Stationary Engineer Hydraulic Engineer 

Structural Ennineer Ie\tlle Bos.* 

Municipal Engineer Sheet Metal Palfn Draflsm'n 

It 1 1 r iwi ri Engineer College Preparatory t nurse 
Structural BrafKin n Sanitary Engineer 



X.lM Ft.. 



ADORED 



OCCUPATION 

'i t'ri ri u J ti r M uelsHB Sen 7- 1 »! ► 



I’tett/iQ Mention Pcjittlar Mechanics 
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An Interesting Mechanical Book 



■FOR EVERY BOY 



Ju*t the Book for the Boy Who Likes to Make Things During HU Spare Moments 

Inmtr u c t i ve — P r acti cal 



Contents 



HOW TO MAKE 



Ant a. Boy's Uaml Buwcr 

Carrier lor Dicyeles 
Barrel Host 
11 ell Tent 

Binder for Popular Mechanics 
Boot -Blacking Cabinet 
Burglar Alarm, SimEite 
Burglar Alarm, Kovel 
Clocks. “Antique, 1 ' (ram up-to-date 
Materials 

Devices for Winter Sport? 

Dumb -Pells 
Easel 

Electric Furnace Regulator 

Electric Piano 

Fire Alarm, Simple 

Fi siting Tackle, Your Own 

Hammock 

1 Ecctograph 

Kites qF Many Kinds 

Lead Cannon 

Paper Boat 

Paper 11 a I toons 

Rubber Stamps 

S a ilo mot > i ] c 

Search light, Small 
Steam Turbine, Miniature 
Telegraph Instrument and Buzzer 
Toy Battery Motor Lift a 111. Il>. 
Weight 

Trap for Rabbits, Fats and Mice 
Turbine Engine 
Turbine, \>ry Simple 
Vehicle, Propelling 
Ventriloquise, Mechanical 



Mechanics 
for Yoangf 





A Boot 
for Boys 



How to BuiJd 




fnJtT-, tTVTO N- ITT'ltS. Wint Mil J.R. XR^RCIUH-Ht. 
EUECmV H1KUI AlJtJM, 1(1 HUT. » iTl'JM 

SirrcLt r^fem.*. Ci*m, runaa. nut 
ING T V'RLL. SJTFS. 

VTPRT iak uni. nr 




JWJ 



Th» £Jir*ctnini 
Plain trad 
CewnplH*) 




PRICE 25 CENTS 



HOW TO BUILD 

Camps, Temporary 
Camps, Permanent 
Electric Engine 
Ice Boat 

Merry’ Go* Round 
Model Vac! it 

Car Line, Imitation 
Wheel 
Hi cycle 
M Otars 
Water Telescope 
W In : 1 m il 1 , 'Mini atu re 
Windmill of One or Two Horse- 
power 

Wind Propeller 
Wood- Turning Lathe 



Street 

Water 

Water 

Water 



Old Sewing Machine 



Out at on 



Contents ; 



Articles and Ornaments, Useful, 
Made From Old Bicycle Farts 
13*11- Ringing a, by Touching a Gas 
Jet 

Burglar Alarm, Novel 
Camera, Practical, for Fifty Cent* 
Cats. Flow to Rid Your Yard of 
Clock Dial, Lettering 
Clock, l Be for an Old 
Coasting Sleds, Chair Sleighs. To- 
boggan Slides and Skis 
l>ry Batteries, Renewing 
Dry Batteries, Renewing Old 
Electric Rat Exterminator 
Electric Alarm That Rings a Bell 
and Turn? on a Light 
Electric Motor, Novel 
Electric Motor, Another 
Enameling a Bicycle Frame 
Gaslight, To Light Without Matches 
How Toi See Through Your Hand 
Jug Fishing 

Ornamental Iron Work, How to Do 
Ornamental Metal Guards For Open 
Fireplaces 

Photographing Front a Cap live Bal- 
loon 

Power of Small Coils for Sending 
Wireless Messages 
Railroad, How a. Boy Built a Com- 
plete Miniature 

Small Battery Motor, Reversing 
Stains, How to Remove from Marble 
Tents, Weatherproofing for 
Things a Boy Can Make Out of 
Old Bicycle Parts 
Water Candlestick 
X-Ray Experiment* Simple 



77 ARTICLES-lOO PAGES — 170 ILLUSTRATIONS 



Written So You Can Understand It 



PRICE 25 CENTS POSTPAID 



For Sale by All Newsdealers or Can Be Ordered Direct From the Publishers 

POPULAR MECHANICS CO., 22 s Washington street, CHICAGO 



A Brand New Book on Wireless 

MAKING WIRELESS OUTFITS 



By Kefftou Hardaou, E. E. 

A concise and simple explanation on the construc- 
tion and use of simple and inexpensive wireless 
equipments, for sending and receiving up to 106 
miles, giving full details and drawings of appar- 
atus, diagrams of circuits ami tables, 

12mo cloth, 50c ; it» paper cover*,. 25c. 



POPULAR MECHANICS CO. 

Book Department, 225 Washington St. 

CHICAGO 



-JUST PUBLISHED 1 



Alternating Currents Simply Explained 



An Elementary Handbook on Alternating 
Current Genewrtors t Transformer* and 
Motors. ;; By ALFRED W. MARSHALL 

This book is written for those who desire elementary 
information about Alternating electric currents, sim- 
ply written and yet intensely interesting. 

Contents of Charters 3— 1, What An Alternat- 
ing Current Is, 2. How Alternating Currents 
Are Produced. 5, How Alternating Currents 
Are Measured. 4. Transform era arid Choking 
Coils, S, Alternating Current Motors, 6. Rotary 
Converters. 7. Rectifiers. 

B2 PAGES, 32 ILLUSTRATIONS, PAPER. ZScts, 



POPULAR MECHANICS GO. 



Book Department 
21S WASHINGTON SL, CHICAGO 



Please Mention Pomtlar Afcctainfcj 
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A Boys’ T ext Book 
on Gas Engines 

By FAY L FAUROTE, M E. 

H (i vs, at ]a*,: .1 man who L n n u 1 I A great deal about autoreitibilf 
jiaa en g i n ei and whu kiinwi lhal i i-C mot of car tt (ut tiecomi«5 
Ene modem fom uf iratiipMtiUem, both in Ehe jo<ial and tnin- 
tnrrdal world, fed i tbl Llieir propel ting the* bail Jim 16 more at 
Icti t>f 4 myeten lo the aviiiage imiiivr.Jual and to “Yottng 
America hJ in particular H<i rtmemhera Arisen he u'li a boy, how 
dicply ih tea led he wai in everything mechanical acid especially 
111 ■eil^liH'J And how Co r i is them; but w rr TCEt he tried to read Che 
ti f v ^ T e , :nikjl bunks about them, he could litit understand (hem 
and w'oiltd gel discouraged. Then anJ there lie decided that if lie 
c-crdnt under t^iid s>i>ne Ol' thrse seeming tn ■, SI r l Lea, he would 
w ile a bock tlul t\n could Uud*rjt*n J. ITe hAJS now done *«> 
and Che result ii that his hook i$ very east' tu landentaiui because 
he uies homely , everyday things I o lliiiittaCe the mcitdbg You 
should know about ihe gas rij^i-ue, bcc-aiiir it holds aLready a very 
j iti porl a ti ! place in ike power world. this bonk coutains. 5^ 
pastes, 43 UluiE ratio U* .nui is niceSy hound ill doth covers. 

E'KICE 35e postpaid 

— — ADDRESS 

POPULAR MECHANICS BOOK DEPT. 

215 Washington $L t Chicago 



*K ST rtULISSIlD 

CIRCUITS and DIAGRAMS 

Part 2 . By IVORMAN H. SCHNEIDER 

X) te mat lug CurnJnt GcUUmtorfl and Mntor*. Sin Kb.’ _PhcinG 
11 nd Pillynhaao Tr.iu ■Torus pcvk All t) muting: CnrR’iit «nil rvi’t 
flurronE Motor Starters nmi Hewruers, ueiiornfcOra ut«l 
CLriuits* iSwRcli-M irni Kl Mtorntro liut + ery. Motor ( !cn c, 

ot( , etc., with ilT origin il wiring!*, fully III M St rateu- Sp etH_ 



POPULAR MECHANICS, 
(took Dept. 



225 Was bill if ton St* 
Chicago 



Behind the Scenes With 
the Mediums 

By David P. Abbott 

A2S Pares* Cloth, Gilt Top. Price S1.30 Postpaid 

A liOOK which will holil the reader's attention 
Strongly with its marvelous expose or the 
secrets of incdiiuttlstiC work. (Jnc trick follows 
another in rapid succession until trie r^adur Jfl 
ready to ask/’ Will wonders never cease f Jet 
the explanation closely follows the mystery, so that 
ail ia made simple after all* 

A delightfully entertaining book which should 
bn iq the hands of all lovers of the mysterious* 
A m on P the con tent s a re : M ed i u mi a tic It cadinaa 

of Sealed Writings, Spirit Slate -W ntinp and Billet 
Tests; Modern Sorcery; Koine 1; n usual Medium- 
Utic Phenomena: Material! zati cm* Halation or 
M eij[u rush 1 p to Pal m i s try ..A stmlop.v a nd h orfcu ue- 
Tel ling : Performances of the Annie Eva Fay Type; 
Y^st -Turning : 1 1 a tide u If Trick., etc. 

The author Mr. Abbott, heinp a practical per- 
former himself, although not a medium, has 
included only up-to-date secrets that ft rc thor- 
oughly professional and practical, and such as are 
being u^d to-day in mystifying an innocent 
public. Sent postpaid on receipt of price by 

Popular Mechanics Book Dept* 
CHICAGO 





THE CYCLOPEDIA of 

APPLIED ELECTRICITY 



[j 1 storage balteiy of elec nical knowtrflfje, lE is charged 
|i i'li E u p to the mm ulc wiEJi reliable informal km - tt 14 l he 
REAL HEAD OF THE DEPARTMENT berate ll contains 
Ihe work arid Jtnewledjte or over Eialrlr praetitaj elrcLtical cn- 
E;tie4f.rs.. experts ami teachers. This Work contains a complete 
record of t|n?jr eipcrlmrtita, discoveries ami observation*, Just 
the information that the head of atty electrical department 
Ehould have at lincer tijrs lor iead>’ rcrefeoce, 

yOU CAN ADD THIS KNOWLEDGE TO YOURS AT 



HALF PRICE IF YOU ORDER PROMPTLY 



T-> Litlr-.Jilru this K roil WnrV, Me Wilt dll ntdeH for lit.- n l iIl: r E f 
dayji Hi f L S . rth I»r iHl, [ i7Jihlft I'i' O 1 after m nmijiaVi, .q; *m| WJ j 'T 
□iiutlb. Th,' r^ir-n Lur i-ni,- O i 4 lt pr\..iLi],iJj, Tb® half rirke 
vlitsuu is 

rv I yifUi TlflW rcnc 1 It woei'Lenfl Tnu » dullnt [.•■ Kami mt 1 h® 
CAAiTUMAl LU1T riU.CE ifunt ML 111 Hi* ruurhjn. Ill* 

IhHikf will Ik: Bfinl I,.- J.'-.I r, l>? ’1 1 1 L 1 i> t EtLt ul elsafga. ii»n i jjj hLUjd 
thuiLi at 1 ur ex|4U*e if n,-i niiLifrH-toij. 

TIicsl* elx l*i|c tolmnm ennuin t'»K*r, &'*®rJna ^..‘KXS rflfTcir.ii 

IE mid: Alls ui IJicifel JikiSkrt r*[ihl, di^r-fthJi. ItMitlLutd, COtodenH-i 
lab], I and f4,rcml]ai. > 1 'IJU >■ *11,^ Tila iufill' T Hrfpted in taint*’, plvJtr 

tjr i'® (i n siieeLiil |,ajHcri »ub«UmUidiy Ixrund in hkLf fed nuunxeu. 



PARTIA L SYNOPSIS OF CONTENTS; 

Electric Wiring — i-leciric Telegraph- Wireless 
Telegraphy — Telautograph —Theory. Calculation. 
Design and Cotwtrijctiutt *f Cenerators and Motors 
— Types ol l>> nnmojiand .A'lnitor^— blevators— Direct 
Current M«torji — Direct-Dri ye 11 Machine Shop 
l oots Electric iJjrhtirtjf—Lteeiric Railways’ Sill- 
irle- Phase Electric Railway— Management oi Dy- 
namos and Motors^ Power Stations — Central Sta- 
tion Engiueering — Storage Batteries — Power 
Transmission Alternating Current Machinery 
Telephony- Automat ie Telephone- Wireless Tele- 
pfi 0 sty - T e I eg rnphone . etc . 



\Y ilk ILEa ipfrill offer we will Alia DJI a Itient])]y j>qpp]aq:aal a 

ji-iLf S a LbhiTfj^Li 1 . Ltj tb,i 

TECHNICAL WORLD MAGAZINE 

Tbiili a r< i4qlnr tl M moidhlr onrlnf ['NtoniL itttntdJb fknii 
and I ii V*. 1 111 hi ikti ■ All I >1 ■'!■ I niHgatiaa (nr fh® h rate Ek^Ibuiq it b j, :ul 
* 3 j. >iL|_ r tL diff, ■ fit frunsth® (ilYlvrtl to Auite it inLcr 4 kt].ii£. till in tb® 
CtjUpon Ite-ilajf — dOD t Uiiib iut be-UturfuWL 




FREE OFFER COUPON 



American School *f Correspondence* Chic a£* r U. S- A* 

V]f !iHO l*nd CyclBpodlfc e>£ Afip|i«| l.lflclnc-ity (in llvn hIa>-ii‘ E'K E:f. *X" 
»n>ii)*t?on, Also T, W f-.-r 1 F(*r f wuL Brad ^ t)(i wllbin flva dny i nm] 

t rOi ttmlslt Unlll I ItaV- Imjd. fl&.bb; ,ilLfr»»e 1 Will nntifj' T^U ftnd 
ti.,L-i Hi,? Uwki lubJerL to Jftrar (irdcf, Tilb’ do I fee | b»» liutiL fully j i.J. 




OfitWiltfll .... 

EsrunBi.,.. 

Mecb. T-tlU 



Ptease Jfenlfon Pop a/a r &lech<mlcti 
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THE MOST VALUABLE TECHNO-CHEMICAL 
RECIPE BOOK PUBLISHED 

Henley’s Twentieth Century Book of 

Recipes, Formulas and Processes 

Edited by Gardner D, Hiseox, M* E* 



Price $3*00 Cloth Binding $4,00 Half Morocco Binding 
800 Large Octavo (6x9^) Pages 



Contains over 10 , OHO *r lector] Scientific, Chemical, Technological and Practical “Recipes 
and Processes, including hundreds of eg- called Trade Secrets for every business. To pre- 
sent here even a limited number of the subjects which find a place in this valuable work 
would bo difficult. Suffice to say that in its pages will be found mutter of *ntcnse interest 
and immeasurable practical value to the scientific amateur and to him who wishes to obtain 
a knowledge of the many processes um d in the arts, trades and manufactures, a knowledge 
which will render his pur suets more instructive and remunerative. Serving ns a reference 
book to the small and large manufacturer and supplying intelligent seekers with the in- 
formation necessary to conduct a process, tin- work will ho found of inestimable worth to 
the Metallurgist, the Photographer, the Perfumer, the Painter, the Manufacturer of Glues, 
Pastes, Cements and Mucilages, the Compounder cf Alloys, the Cook, the Physician, the 
Druggist, the Electric inn, the Brewer, the Engineer, the Foundry man, the Machinist, the 
Potter, the Tanner, the Confectioner, ihc Chiropodist, the Manicurist, the Manufacturer of 
Chemical Novelties and Toilet Preparations, the Dyer, the ELctroplater, the Enamekr. the 
Engraver, the Pro v isi oner T the Glass Worker, the Goldbeater, the Watchmaker and Jeweler, 
the Hat Maker, the Ink Manufacturer, the Optician, . the banner, the Dairyman, the Paper 
Maker, the Wood and Metal Worker, the Chandler’ and Soap Maker, the’ Veterinary Sur- 
geon, and the Technologist in general. 



Bleaching Recipes 
Etching and Engraving Rec- 
ipes 

Recipes for Glass Making 
Paper Making Recipes 
Recipes for Ointments 
Mirror Making Formulas 
Paint Making formulas 
C ilding Recipes 
Galvanising Recipes 
Bronzing Recipes 
Tinning Recipes 
Silvering Recipes 
Recipes for Adhesives 
Recipes for Plating and 
Enameling 
Cleaning Processes 
Soap Making 



Among the Recipes given are; 

Leather and its Preparation 
Recipes for Alloys 
Recipes for Solders 
1 T h o t ogra p h i e F 1. ir 111 ulas 
Shoe Dressing Recipes 
Stove Blacking Recipes 
Rust Preventive Recipes 
Recipes for Lubricants 
Recipes for Oils 
Recipes for Dyes, Colors and 
Pigments 

Recipes for Dryers 
Ink Recipes 

Recipes for Artificial Gem 
Making 

Jewelers’ :md Watchmakers' 
Recipes 



Household Formulas 
W; 1 1 e r prnofl n g R eei p eg 
Fireproofing Recipes 
Recipes for Cements, Glues, 
Mucilages 
Fireworks Recipes 
Recipes for Erad ic aVors 
Alcohol and its Uses 
Recipes for Essences and 
Extracts 

Dentifrice Recipes 
(.'osmetic Recipes 
Perfume Recipes 
Tanning Recipes 
Metallurgical Formulas 
Hair Restorers 
Depilatories 



And many thousands more — Equally Important in the Arts and Manufactures* 

FOR SALE BY 

POPULAR MECHANICS BOOK DEPARTMENT 

225 Washington Street, Chicago 



Pica* t JfnifHifl I’viiUtat jftfcfairtt-M 
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JUST READY 



A book ihnt hai lonir brco wanted by the men who do the work one nt n reaionahle pricr which the Electrician could 
afford ti > buy, Peak*- had th* nerv* to produce tU* book at that price and not only that, but obtained author* of tho 
Hi ffh Oil reputation a* wiritor* nf practical Electrical awbiecti. Order it to-day T If it i* not all wo claim for i( r *end it 
back and we will return your money immediately. PRICE ONLY $1-50, 

Practical Armature and Magnet Winding 

By HENRY C, HORSTMANN and VICTOR H. TOUSLEY 

Authors ol Modern Wiring Dkgrnms and Descriptions, Modern Etcctricml Construction. Etc.. Etc. 

While tlu! subject of iiTmuimv wiudmtf has, in 1 3 1 o pasl. boon more nr !l:sms complelfliy 
covered, most of th(. k :~L- works Id.iyo been fitlurr Inn tcrhnkrtl in ihinr composition or have 
required a fnir decree ol know! i -due of the subject before they could be clearly understood 
There has been need for ;a bru.ik covorintr llii^ matter which, while coving all that is neces- 
KHry tar an intelligent underM.mdme, v. - 1 4 * . at tin* same time, pri’sent the matter in such a 
Simple form that it can he readily urutped by those who 3 Live not had the benefit of a pro- 
vimjh education along this line. 

This book treats in a p-mcliml and concise mruirser this very ini port am subject. 

All practical armature windings are fuEEy explained with special attention paid to details. 

All que&iioitH wliieh are it fit to arise in the nimds of (be students have been cumpletely 
answered. 

Numerous illustrations have been supplied. and tlu>e. token in conjunct ion with the 
text, a (lord a ready means lor either the steely of the arena lure or for a book of reference, 

Tt has been the n i in of (he authors to supply all the necessary infnniiittii it required by 
(he subject and, at the same lime, to e ; V'- this information ( i ns condensed and brief o Enrm 
at is consistent with a clear urnii rstdndinjp 

Various useful tables have been eppecmlly prepared for this work mid tl,e si- will not only 
reduce to a minimum the number of calculation*; required, lint lessen the possibility of errors. 

A chapter on the calculation of armatures cives complete information in detail for (ha 
design of an nr mature, 

161*10. POCKET SIZE. FULL PERSIAN MOROCCO LEATHER, ROUND CORNERS, RED EDGES. SI. 50 

Se nt to any address upon receipt Of price 

FREDERICK J. DRAKE & COMPANY, Publishers 

P, M. FISHER BLDG, SenU for Catalogue FREE CHICAGO. ILL. 




The public is hereby warned against subscription solicitors, giving their 
names as W, H* Blondin, Peter Gefoyle and W* H* Lear, who have recently 
been working in Pennsylvania. They offer “One year subscription to 
Popular Mechanics with 60 lessons in Mechanical Engineering" or l( 6o 
sheets of Music with 60 lessons" for one dollar. Said Blondm, Gefovle and 
Lear are frauds and are unknown to the publishers of this magazine. 
Popular Mechanics never ofiers any premiums of any character in connec- 
tion with its magazine, nor does it consent to any clubbing arrangement 
with any other publication. Prospective readers arc advised to hand their 
subscriptions to their local newsdealers or send them direct to the main 
office, 225 Washington Street, Chicago. 

A Reward of $50.00 

will be paid for the arrest and conviction of said Blondin, Getoyle and Lear. 

POPULAR MECHANICS CO., Chicago. 
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EASY ELECTRICAL EXPERIMENTS and 
HOW TO MAKE THEM By U P. Dickinson 

12m o., Cloth, 220 Pages, Illustrated ; ; ; : $1.00 

This is the very latest and most valuable work on electricity for 
the amateur or practical electrician published. It gives in a simple 
and easily understood language every tiling you should know about 
Galvanometers, Batteries, Magnets, Induction Coils, Motors, Volt- 
meters, Dynamos, Storage Batteries, Simple and Practical Tele- 
phones, Telegraph Instruments, Rheostat Condensers, Electro pho-* 
rous, Resistance, Electroplating, Electric Toy Making, etc. 

The book is an elementary handbook of lessons, experiments and 
inventions. It is a handbook for beginners, though it includes, as 
well examples for the advanced students. 

Illustrated with hundreds of fine drawings ; printed on a superior 
quality of paper. 

THE HANDY VEST POCKET ELECTRICAL 

DICTIONARY By Win. L. Weber, M. E* j 

Cloth, Red Edges, Indexed : i f s 35 cents 

Full Leather, Gold Edges* Indexed : : : 50 cents 

Contains upward of 4800 words, terms and phrases em- 
ployed in the electrical profession, with their definitions given 
in the most concise, hictd and comprehensive manner. 

It also embodies many of the features of the cumbersome 
volumes of electrical encyclopedias, which are only accessible 
in public or private libraries, and which, by reason of their 
ponderous dimensions, are rendered impossible as aids to the 
average electrician in the daily routine of his profession. 

Much thought and great care have been exercised in the 
preparation of this unique work by the author, Mr. William L, 

Weber, M, E., one of the world's leading experts in the great 
science of electricity, as well in its philosophical theory as in 
its practical application. 

All the scientific principles which constitute the foun- 
dation of electrical engineering are contained in the defini* 
tions given in this work, and while necessarily appearing in a 
concise or abstract form, they are stated in terms so simple 
and with such freedom from ambiguity, that the reader of 
average intelligence and limited education cannot fail to 
comprehend their full sense and meaning. 

The book is of a convenient si ec for carrying in the vest 
pocket, being only 2^4 inches by 554 inches, and J 4 inch 
thick; 224 pages, illustrated, and bound in two different styles. 

THE UP-TO-DATE ELECTRO- 
PLATING HAND-BOOK 

Unia, Popular Edition. Full Cloth t s $1.00 ) 

Edition de Luxe. Full Leather Limp : : 1.50 j w 1 

A manual of useful information for platers and others who 
wish to become acquainted with the practical art of the electro- 
deposition of metals and their alloys, including Electro-deposition 
of metals. Electro- deposit ion of alloys. Electroplating Dynamos, 
Electroplating Solutions, Electroplating Apparatus. 

The information given therein had been obtained from platers of 
practical experience, and the construction and operation of the 
different devices used in the electro- deposition of metals are fully 
described and illustrated. 

Pocket size, 4x654* 192 pages and over 50 illustrations. With 
numerous tables and useful formulas, by James H. Weston 

FOR SALE BY 

POPULAR MECHANICS BOOK DEPARTMENT 

225 Washington Street, Chicago 
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25c Mission Furniture 25c 



How to Make It 

PART I. 

rpHIS is the first of a series of 25 -cent handbooks on in- 
' dustrial subjects to be issued from time to time by 
POPULAR MECHANICS. This book consists of a num- 
ber of articles telling how to make a large assortment of 
pieces of mission furniture. It is fully ill ustrated and the direc- 
tions are accompanied by dimensioned working drawings. 

Like POPULAR MECHANICS, it is in plain, simple 
language and ” Written so you can understand it,” so that any- 
one possessing a slight knowledge of how to use tools can 
easily make the various pieces described. 



AMONG THE CONTENTS ARE: 

Forty Styles of Chum:* An Easily Made Hook-Shelf, How to Make a Porch Chair, 
A Portable Table, A Pyro ora pliers Tabic, How to Make a Mission Library Table, How 
to Make a Lamp Stand and Shade, How to Make a Roman Chair, A Home-made Mission 
( hair, A Home-made Mission Book- Rack, How to Make a Tabouret, Another Mission 
Chair, Howto Make a Roll Top Desk, Home-made Lawn Swing, A Mission Candlestick, 
How to Make a Magazine Stand, How to Make a Blacking Case, How to Make a Mis- 
sion Shaving Stand, How to Make a Piano Bench, A Dresser for a Child's Play -room. 



This hook is now on the press and will he 

READY FOR DELIVERY JULY 1st, 1909 

It has '.Hi pages; :s attractively bound in cloth covers, and can be 
ordered of any newsdealer in the U. S. or will be sent to any address 
postpaid upon receipt of the price, 25 cents, by the publishers. 

I Popular Mechanics Book Dept, |~rv^ 

225 Washington Street, CHICAGO 
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Classified Advertisements 



Advertisement" in this section, 6 te-fll* per word, payable in 
advance To insure ads being Inserted Under proper Cltliincd Mad 
in the Angiiat iaane. copy must reach, thli office not Inter them 
July 1 



AUTOMOBILES 



A r TOM is HI LE, Motorcycle, If you contemplate buying eert our 
five liooklel, y . CatHn. Wltittaj n, 

J'i H l‘. 4 incline Autn, ihI* four, has hIIiLiii k geur Intn.-unls&ioEt. 
in running order. FJnsE check uf JSU' 1 takes It. T 11. I'. Hldumi- 
bile niEiabcufL thflrDujhljF overhauled, tires good. and a Mil climber* 
Tor flj.’i. Photo ahfl dncripll^il for stump. K. O. Hubei, Ir„ 
Lffldiftlteji Kj- 

NEW fi fl. P, automobile itenm engine, IlSbufl. Brimsfm Hk- 
f'utchCTi, Plainfield, N J. 

~ TUUliING Car, 1 359, on. Indian fueiri. 1 13.1. mi. New' casing*, 
ill] nlzen ,E 3ft $T.4rr : £fil3* *3. so; 30*3%, SI 5.50; 3+xi* $22. (HI. 
B. E. Andre. HUflfiten. W, Va, 

AUTO HlllOV— Fur Bale 10DS model,, 4 cylinder 13 H. P. 
engine, 42 Inch wheels, feliuft drive. rundbOkit Itf'dy. Speed frnni 5 
to in mile* nn hour on high arced This, auln La now, mill' run 
alinut 500 miles: bought at HlioriET iSute and wilt sell chop. Writo 
fPT photo and fid I description- Robl. Ferrlne, *006 Olive ?>!., St., 

Igttjfc Mn. __ 

MODEL F STANLEY Steamer TsUITlng far. 2* Inell holler, tap* 
,l<>net Hpmlnmvtn. trunk rarft- In first etas? cymdlllon, $T l»0 T 
A. H. Lee, i12 Richmond Ht. , FrmldPfiee, Tl. 1- 

Ml'BT SACRIFICE niy 190e PLenx Arrow ‘ passenger toLcring 
tnr. oi'St 54.2GO, for JtfTS.OO before July 141 h. A genuine i«ar- 

B:>ln, F. O. mx. MI, bmit ftril h’. Kj. 

AUTOMOBILE. Jewrl _ runiL I ioi. tl . finml ns im-lv. * Jm<i. Rambler 

Motorcycle. flu-e etm dum n, $7.5. F. M. Ktc v<t M-miir , X, r. 

T PASSENGER TOUHlNll CA» to let by day or hour. A, 5. 

Tjff^ 53 Richmond St,. Prnvideiice. K. i. __ 

KOH SALE- Nteum LMuinnlille BfonUnpe-, id jrirli new boiler, 
never aro relied. Welker kerosene burner, JTirlp* Riel bump gnS- 
ollEie rilol. MaSOb thaitie Willi lwn cptapllHd wafer pi imps, tires 
mud nar line running order. I22&.0IL Photo on miucil. H. W. 

Ho watt i flt, Augustine, Fin. „ 

LIQUID LIGHTNING TAJIMSn REMOVER ANh FoLlBHFTL 
For [m]l>l'1riF btofa I'll Automuhlln. F.leelrle Fans, Chandeliira, 
thnugandi nf other jt rl inles. Ours Is the only lAKUaUmous tjir- 
Hl*h rtttioirr on Elio rnurkeE. Saitinate il cloth, rub orer article, wlp* 
off with il dry eloth and your article wUL luivc that Jins fHJillll 
aa when new. TerMCory Agency And TTkl order. D4c ill ter. 

Sent nretwiirt. New Process Mfg. Od., Sailtia. Kmi. 

IH'S'.lHOrT. ha main fur Immediate khEc. Toftilfl 9tei,hiet, line 

rohdlllun. rhfAp. Howitrd Mnrrim Onmett. Ind, 

FOR, BA L5 Chftntr— Autnmohllt parts and motor. *lm watch - 
ntuJters’ In the, Send for list, Varies Hlation C 1 , Plttsbum, 

FW. 

HlJNATtOTTT— Sew,"" EFcryttil'nl but vtiflHt- ~ Alrenl AlcftllL 

to a_ r j..! V i A i I . lUiylnn, K :5V 

"riftlKXT Burk -hoard. KoolI cnn^lltlon. IfA-ftO, Tirl ZroUer, 541 

Franklin SI., Mundo. Ind, 

FflR SALE — One Model C Tttd, Fine Tlirtrdnt eumitllnn, Priel, 

(350. AuEd Rep air W^rhs, Frospert. o. 

FOR Inform ntf Dll on flulcmnMIe In venting or p;ilents. address 
Ifmjarnlii &: IVasrHfttt, Pnt^nE Attorney x. 204 Ucarhom ^ rhiea.jtn-. 

FOR AAl«R — Mitchell nmAhoul. two cylinder, g]L#i| puT lf|fit- 
mlsslrin, three stM^lsi femhi. rovers, gas and side la mem. aen- 
ei-RTor, riew ttres. tbnrmiEhly oyerhjLiileil. PrlM, ?H04. J, W, Short, 

175 OuUftw R-, Geneva, ,V, Y. 

ATrfbfor an If. iWO pantflWT runabout, double opposed motor 
K fi.-‘i(fiS FlnneEnry LrauimiHRlEfn. In hrst cLiHS Cimdltlsn. A bargain, 
1,. A. Williams, Poettlllo. IltWI, 

AIlTOMOTilLR RABOAIN, 2-cylinder, Iff- IS H. r. . detached* 
tortneau; needs repairing, price *275- j Sfi H. P. 4 -cyllmler tour- 

ing rnr, Addreas, Rot 27.^, H u rl inirtom, Wla . 

AUTOMORITrE «(’ FIOOL — Phlcago Bclsewd of Mulorlna: the nrla- 
Inal Automobile Fi-hool in ChlcAgn, Four hundred and ftfiy amdn- 
,ltea the past year, to whom we refer lEpon reduraf. Automobile 
nivnm. prrwpecElve buyers and yonn^ men wanting to become expert 
ChnuJToirre will hjito a great deal of money ntid a lot of worry by 
etudylng !fir mechanism. OAre and repair of gmwllne atEinmobllea In 
eh] r Hbnn, where all parta hfe opCEi so ywt Cull SCO how (Hey Are 
made, abd how they nnernte. We give thorough and practical lb- 
aim c( Inn, Tompelent chauffrtirs sundled. AddreM. Phtcago B chon I 

of Motori ng- TVnt- B, 143A Wjibo a b Avo.. fhlrago, HI. 

RF,VKM r OLU I>RY RATTFUtTRS. Send JS? for tended red pee. 
Clra ham's riarage* Clyde, Kan. 



AUTO SUPPLIES 



klfXD J2.4a for Pricket Ammeter, register? 4 to 3D Araperhi, 
atrictly guaranteed. Ask for our General Supply Catalogue. The 
Auten Maeblnory Co., 22-24 W. Rundolph PL, Chlcflgo, III. 



PATENTS Ob Auto acces?oriea pay welL For how En mnlce them 
pay, write Rnduhiln ft l^iuiilt. l^tCSTit Attorney*, 204 Ucarbom 
Bt-, Chioago. 

FOR SAtE—Elwtrio AtitomohEle Motor In g^od wndllicm, Rriee. 
*17.09 [<j] 1 ph Fapflntl. ^3 A?bl ey BE. , Springfield, Slana. 

A NF.W .5x5 AUtOICOHILR RNOIXE, with * coils, Abd carlair- 
el or. If flfl.no, .TjltvIs EEi^rlue ft Machine Wnr ka. __ L ansi ng- Mich. 

NBW TAslNtTB. an*;i, f n « SOna'i. Hi: 12x314, 

n 4 x -i , f'j2r ihi 1 .;, S2f. Tutsya, 2 St:i. J2.7 - : : si, _ Hlngle iub* 



BKNIJ f2.4U for 5 gilloii caj] ,< X-E’eler-tr r lias Engine Oil. fflisr- 
aulwl for Ou^nRbe Engine a End AlltumoblJc use. The A men Ma- 
chinery Co,. 23-24 W, Randolph Bt.. til lea so. HI, 



« 07 fJRCTCLES— BICYCLES 



'1%, H. P, MmelsKU] Mi lotcyeCu- - Tliiir Chgibe nrisl fillings. JllSL 
overhauled Ami repainted, i.lke neia'; anap ni (S3.4ti + li, J, I irum- 
lnoinl, ilill OEFlce, OgitFby. Ill 

MOTH E1C Yt'Ll'iS. sell tlioiu am lime twiyrucnls or caab- Iiulliin 
' i’J6, flJS; Marsh, 3L 1 ' ; Y.ile, Sfib: Columhla, $A.*i ; ReadUm standard, 
S83 : Tbjomas, $59. Photo iind deferlptltm for stamp. r_ t>. Rctbel, 
Jr-» Ijiuisvllle^ Ky. Get Hat, 

■aT VaLL MOTOLRA l LE, RWV dlnchfr time ehd aaddls. mw 
pedaLs, new bear !Eigs In motor. Fine running condtllrui. 34H.09, 
J. Lewis Peacock, 242 Ciiuptl St., AtlaJit.i , Ga» 

MOTORCYCLISTS, A TTENTION AeceSar itieii , bnltoitl prlem 
NoImiIbbs lint?? miiltier? with cutout?, juhjiII rlMlshcS bra nr. -Night 
feed nilent, only duiEur^"f s-p-rln t forks, Dt Atiy ma chines, stot In 
WhJ of trupfl forks. Any alzc ring stock, finished riugfl Any aLfto 
and kind of pulleys, etc Kiwi r tea I apparatus, second hand tires, 

■cnrhurelnra. Bend In ycur wanEs. and get low price*, tjeorfie 

NYa tenons, litiunrioEi. TEUruila. 



HAVK Anc, deep toned, old Italian »o[o Tinlin fer Motorrycle. 
Price, $2ofl. let HulllTiRer. FrauceH-vllle. tud, 

if AK E a praelleal invent Eon and patent It. Wrlie Renjamin A 
R;tf?etE, Patent Atlorne?-'?, 204 rfceiirhfu"n Bt.. Chlcjifu. 

I X I d A N moi oreyele. ' Tf OR . 3% H. P.. Tumedo tank. Almost new, 
5H5. Photo, Philip C tj union, tMl G ISL. X. W, . IVashlEigruii^ 
1>. 0. 



THOMAS Auto-Plho, $12 If aolil at QMS, Addres*. J, B. F-. P 
n, Rex, Tisr. Lawton, tikta- 

SiTEFFTfY Mntorcyclc aLtschEbent, CrunpleEe for $15, Slamp fny 
phnto, Gray. 7IS s, Flffh St., Loulsrflle, Ky. 



FOR SALK — A 2 II, P. Chain Prire Nfotnrrvclo. $r,> tnkes it, 
John rentier, Pnwntra Grnva, RL 

IKiUIJLE Cylinder f"‘iirE5s Vntomrlc fnr $M9. it. JniiAb, 14' H 
Tjqtnri.-Ln Bldg., Beattie , W’a sh. 

TWO- SPEED ft Fftnii EXHIXE for nmlnrt^dea and m ln?r up- 
E 4-date JmprovemerUs dH.'rlhed 111 the revised ami onlflrged ildbi 
eritfinii of "K idler's Just off rhe pn-=». 94 page*, ml Liable 

InfoEin.iiion for every rider, beginner or prospective buyer. Bent 
pniTlptld for ZNc FEampy . Keller &, lU-urn-. Sr, Paul, Minn. ^ 

FOR SALK— 1S4S 34 S, P. Indian motercyele : nearly new, Ren- 
tlrr Repair Co,. New M id way, Md- 

thu M (From ’Yi ’LIST. ;i J 1.50 m:ig:i7ine. fur 27ic it trial year, 
Molurcyrla Eqttltmipju flo., Haiti nmnrlFport. a'. Y. 

4fi rAHE CATALOO of new Mntorejrle Acce?nnr]ep. Free f'ir 
tbe aaklbg- MuiuTtyrta l>iuipmout Ce. F Ttammmdiqmrt, X. V. 

mn'ULE MOTOR CASTINGS and' sera fnr ilie bicycle, scud 
RIuttiih for catalog- Plcjole Motrr Uo.i Ha nimondspoEt^ N V . 



WR HAVE A FEW BARGAIXS In urwrl Motorcycles. They ivlil 
tint last. long. Write for particulars- Hendee Mftf. Co., J251 Mich- 
igan Ave,. CblcaSe. 



7VAXTED— SRCOND HAND MOTORCYCLES. Send itefUTlidinn 
and lowrst urici, Harry R, fleer Co., Si- Louts, >1o. 



AERONAUTICS 



PBAl’TIrAL Ibvrniftix are wan fed in the alr-Nblp flpld, If ynu 
ere one, eddies? Benjamin ft R.-i»rill, Parent Attorneys, 294 TU'iir- 
tKvrn St., (Chicago. 

WANTEB—A biolor. About Lift Ills., cquLpped, 20-2.5 H. P, J, 

F, kintekkaiiiK, Jr,, Box 4, MltldleiowrE, Mon, do., New .leretty. 



TWO CAI'TIY'B FlftlLioii nutftrn j nnc-man ifie Imllnon. und: new 
7 H, P. fiiraldp anci gau works, che-ap. Anything aerial Imilt tn 
order F*k s bltrh rd 39 yt L am. BEahip for information. 1'itrl E. 
Stffii. Ballonn Farm. P. ankfnrt. N, Y- 



BOOK? AND PERfD DECALS 



KOlfR bonka, jnihjecla, 7"rrUrlinnnlsm, le(!er wrltlsig, fnymoklng 
anti rnmir ret'ilaclona, p^elpatd, .‘mo- JcuteplL Rrudy, 33 fiarfleld 
At*,, New Lflndttn, f’oni]- 

" THREE LITTLE RotlKB F’1>U LAUtES," pnatfiald, in piitln 
CQ.ve'F. for 2fie, iTella you what yau want to know.) O. T<. Puh. 
Co,, Decatur, III. 

BEXD Inr frt* bo«l( in Parents- Beniamin ft Ro^nelt, Patent 
Altmuya 24 j Dearborn St., Chlcagn, 

[NEW C.iTtFATEST SlTKNTf Fir RtM>K T'C H E d S | l"p;lT You re fur 
S5e. Mnncy back if IKd pleased- Ilnpple ft Ralph. Evi 12S. 
Ogden, Utah. 

HOBSON' a STEAM ENOlNEFtRK HUTE HOOK— Practical quefl- 
florin arid ntiswere. simplllled rules to nmwro for license’ or civil 
sUfTTtce exatninntJPne. Prli'9. pnaEpald. Rnyal I^nblisbirig fo., 
52R l^g-list fit,. Philadelph ia, Pa. 

"TIUCKfl WITH CARTES;” complete bnolc uf direction*.' r,Lt h 
many dlagrnms. £oO, pu. O- K . Pub. Co., Dwatllh III. 

"KELLlilCB-' 1 NEW ROOK on motorcycles, revlsetl and enlarged 
I bird edition, J9?l off rite preiKS. Prepaid for 250. StAIlfllM. Keller 
ft Hlaiiue, fit. Paul. Minn. 

TF TT'S rRTXTETJ Mnr'IbiMnld mn supply It— Unmeet lr and 
Iforclgn jvuMlefltfobB 'if every de^crlprlen l T Eays ■n , a'lF"g d and rei-l- 

. . I .. .. i IX... _ J S. «ii.%h 1 IaJ k.«T ir.1 .& IT d 'l 1 1 1 i 1 j .m i r. T 1 
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PICTURES AN E> POST CAROS 



13 POST CARD Views af Spokane's Beautiful Falls, 25 <eti. 

per wet, posl paid. Knuiu rr.- ly Cp., B in ■ kj ane,_ Wash- 

K r P 4 W "BEtilliiNij for poU cards rati ba Copyrtabt+d at UOliiltta I 
expense. Address BeiljamiD A- llaoeeLl, Potem ALLornoys. ISO I 
Dearborn St.. Chicago . 

ALASKA- YUKON -PACIFIC Expcmdlion Poat Cards, Kiij beautiful, 
nsaf-rledt building anti landscape views, sent {pos-Lpa i cl ) fur (I.UD. 

M - l‘ Vpr Du |n , Ta coma , Wash, 

SurYKMR l'DRT CARDS in beautiful colors nf Hie Pacific 
f^nst grandest urenery ond of the Ala xku - Y tiK> m - Pacific EipoilUuii 
■it Sent Lie. redefteri. views for 25c, li j fur 5*lc. X. IS. Pearson. 

•'U\* jtli BL, Portland, Ore. 

IHAFIO Post Card EicLw nge. I.Tfe mciiihrblilp and Alaska curd 

fur ji*v. A K. Nelson, I b- v flufi. B ulat. I da ho. 

ti.Ni-J DdeKN i'lIOTn J^iaT CARDS made f rum any photograph 
for 50 cents. Your photograph relumed villi utder, [HiLpuid, All 
wui-k: guarantfttd. Enough said, Clip us o trial. Photo Card Ca„ 

w _ |7ih st., rhicjEf, iil 

BEAUTIFUL Vermont Pual Cards; 12, 20c. I tuck Frlatlug Cu,, 

Randolph, V't, 

POST cards: vVTu yiHi racEai^e f choice collection* made 

f rum uur new list of bnya, frirls, men and women want in® ei- 
cluingcSr lOe. silver. The Shopard Company, Liggett Bldg., Sir 

Louis. 

EIGHT 11! -rOUl II VIEWS OF I'lTTSlIfllCi, ITu-; |)nst rani pu i- 
ejea, fur I :V, Terrace Man Ltfo during, Bella nr. Pittsburg, Pa. 

IDO STAMP PHOTOS OF YGURPEI.F, perforated ami summed, 
fur 50e; perfect reprodm-tlto ; send cabinet photo < r postal. Re- 
turned uninjured. K. Charles Photo Co.. Ml. ftmon, PkttaburK. 
Pa. 

POST C A R US —Eight colored views of DCOatur, 15c. Twelve 
magnificent Japanese Views (tintert'i, 35o. 2 3 Rulers of the earth, 

35c. B1 l? sot ef Luy-lts and BitthCrS, 25o. Percy liw iug, Decatur, 

m ._ 

RICH, f-icy post L'ards. ibe real kind, selected, e for 13-c. : IS for 
25c. UOA 162* Albion, Midi, 



EDUCATIONAL AND INSTRUCTION 



WANTED RAILWAY MAIL CLERKS, City Carriers. Fngmfflce 
Clerks, $1,(100 ^i„,r]y. 1! x am L isji 1 1on soon, Prcpa ratios free. Frank- 
l in Inst ltd to, OetH. 0 -21. It-fhesier. N. T. 

BONING TAUOHT free In your owtt humC- I made (firj.GOU in 
iwrj years; knife nr aim imnerttMnry — - rlrrend yourself with ymjr 
hiintli bhvrnp for reply. Leach Cross School of Boxing, 1 10 West 
2!Uh St., New Ynjrlt «ty. 

TAKE! OUR CORRESPONDS NTE t OtTlSF in ^iisrarinff. Earn 
^■15.00 lu werftly, Easily Ivan. Ltd by pur impriworl syhtcm 

w I Hi out Interfering with yeur reiL.lai duties. Dmimore Sdmeil of 
Krtgravltig. sittllng. 111. 

FASCINATING TRADE learned ltt Tew hours, klaha I5.UP per 
clay. G523 Latalia Avenue, Seattle. I Y'ash. 

AO ENTs AND OPERATORS \V> NTEO— Positions miararnced. 
Writs for ii-roof. 5Yorlt for hoard- Wisconsin School of Telegraphy. 
Oshkosh, \Vis. 

CIVIL SERVICE EMPLOYEES are paid ifrell for easy work; 
I'Xatnj rial Ions f nil kinds Hcmn; erpert advice, sample questions end 
Booklet 2 i+ dewrlhlne postilions and celling easiest and quickest «.iy 
lu SCL'lLfe them. rreO. Write nmi. Waahlngton Civil Service SchoDl, 
Washington, D, C, 

t* $fUVQ MONTHLY cafJly tnadc IlLliun eyeglasses. Short, 
easy inolJ L-ourse. Diploma. Special reduced tuition fef. Rig de- 
mand for opticians. Best and easiest money- making businno. 
Quick R iles. TrerneiLdi lib proflt.s. 5Ve assist ynu to atari. Write 
today for free “Hookkl L" Tel Ls how, National Dpt lea l College, 
St. Loulu, 5lo. 



NAVIGATION 



NAUTICAL RCHDOL — lake and Ocean Nav|g 4 ll< li. Marine £n- 
gtneertng. NI ;i Rc a spcelolty Of preparing yuuai men for original 
or ratsu In inpcts. Snerlul yachting courae. Chicago Nautical 
School— founded hy Lieut, W, J. wQgnn, U- S- N- — Maaonlc 
Teroplp, ChlCsTgo. Send, for circular. 



trade schools 



WANTED— 1 Tlic Master Plunder*' Tr ode School of St. Loul* 
w:ir.t? men at;<i boys in learn the plumbing nmt gns-fltllng trades, 
and will teach these trad oh and giv pmcl l oul esperLen« Oh new 
bulldlnpa white learning. Wbleti Is souiethim; no lithe r trsde pchnnl 
In the country can do. The emumo covcra fh<m 3 |r> i ninntbs. 
it nd Ihe tuition fee has been reduced from *100 la f5f’ for a abort 
time 'Tily. For ontalftEin* Hint full inform a tl-n, address Master 
FlmuberV_ Trade S c] irn..|, N C L fi I.im ie] E _Ave. , S|, _J^oj I S. M fr. 

YOU TAX EARN Sind ptT tnonth. Wo sho-w yon the way. 
Largest aUtiituobllo and repair school in I he wm-ht situated In our 
bia 1 favrory. Rcm nf esperi teachen. 150 nutomoblies of alt kinds 
■ ijw.iy* in the sehoul; practicil road lessens given. WTitc Dept, 7 
fur hn rtlmlnrs and teriv.s. Iprematli”nal Ante ScIlduI, 1241 -J34.T- 
13W VVfltMUtii Ave., rhleaeo. III. 

AUTD51 DUTLE SC'HOOL — Leam the automobile bufineas, re- 
pairing and driving, in which you r.m earn I wftgi** ami have 

heitllliful and pleasant work. We Hire a Hush Ugh and practical 
eourse in roarl work ?md repalriiia. For full pun leu tars address 
Academy Of Automobile Engineering, 1-I2D Michigan Are., Dept. 
"A, ClileiLgO. 111. 



BUSINESS OPPORTUNITIES 



'"MAKE RICE CRISP." the new confection; costs le per pant?- 
ope; sells like hot cakes for 5 d. Profits SID a day sure. 5 fn- 
ehlnea and IrtstructlnnR, ? J d [o ^ 20 . Fetid ldc for aarrHitna jmd 



WE EXCRANGK ANYTHING mu reijulre fur ivluttever yi'ti dijn't 
need- .Send Mump for rrmiplcte ILsl, Jetikilis" T'nlverfla] Hlcluinje, 
Chicago, 

AN UN Ubi aL opportunity fnr a pariy with money to engage in 
grain and nuJUnj huslnetw: a flna elm nee to tuiikc big pplflis, Ad- 
dreaa, Boi 2, ijrimgevUtc. Ivlu I m . 

CHAUFFEURS. INCREASE YOUR SALARY'. Send far a mm- 
pine Inslruollon book that tekla ail about driving a Ltd adjusting 
a lu ti mobilpa ; it eiplitlns ail automtiiiila engine trcullm. eW, I'ust- 
Pa!d. 25e. Fatlafaellon guaranteed |*F money refunded. Gtawne 
N. Penrion^ Bala, Fa, 

M A f l7o» I iER SLT CESS, uumihly piiljlicalJiui, leaclies tmtH 
s«rvler Li lh I tao.sd . litarl^ he* , lmirr.i nglit ; tell a when- in buy supplier, 
girts futni Lilas, silarcers. jjJiin-, #Hieiuea, etc. : brimful interest h,g, 
liiB-truftlve iirtlclfifl; SJ year, llij-ep iiiuntiis KluL 2ir. John thihin, 
Piit iji htr. Juiiiestpwu, i H Rhi, 

LF-YRN to moke nmnc; corrcsp. uidlng for ncw^ijuptrit, W( ie*'-|| 
you how; p,n Dvii |j ta, ataiup. Writers lustltuie. Jmsumwii, 

Ohio, 

WE MAKE it nur buaUleSS tu uilviw® and iDstid our clieuta in 
nulling their patents, lien jam in A BasmUL, Put ml Atlumeya, 204 
Dearborn SL, UlilcagO, 111. _ 

WANTED— RAILWAY iLUi, ULLRKs, City Carrier!. Po&tortLea 
Cierka, 5tany examinations soon, Over £,tMJu appolnttneniB. S-d, 
ary 51,000, Preparation frt-c. Write immediately for schedule. 
Franklin Irirflluiei Uciu. ti-.l, RneUeole r. N . Y 

HAVE YOU ANYTHING TO ADYERTTSM Tell your Mory to 
over two million readers far ten do-tlers. Wi: will pined a 24 vmrd 

elrisslftcd advertise it uhc lime in 24 of ilia leading tidwapuperf 

bt Cite country. We prove Insertion. liur 130!^ Rale Book (t 
advertising for lOf, DemLiurii AJivlLblng Ag^nL-y. Dearbarn 

St., Chicago- 

START A MAIL ORDER HUM] NESS AND MAGAZINE at id 
gel yoUi fids fretv -stamp brings pLm. M, tVultcrj. 35 Dean 31, 
Brooklyn , N. Y. 

GOPa FOUNTAINS' — Nbw ami BLCuud-kiand. Easy IcrtnJ. Fuf 
catalog. Rftk 2tH. M, Y'evay, lu4. 

MANUFACTURERS AND MERCANTILE HOUSES tlwlruus ut 
establishing an agoltey in Mt-iico arc requeated tu writ 9 fur jiiirilOU- 
lars- Arttlresa. Emilio Rum. Jiroeuea de Ics. Cuevas, Nunn 14, 
PUSbla, 5IcXJ'Xi, 

I made WlUMEJ in five years In the mall order business; began 
with £ r ' ; anyone can start a mat] mdvi hiisin.es.s at home. Send 

Fjrt Fi'vi- 1 1 - . - 1 , 1 1 - 1 . Telia bow. HeaCOek, lit XiUOklwrt, N. Y. 

I MONEY'! HAKLVtr'* *SECkETsT*--Setiii "iQ cents at once 
fur a valuable collection or over two hundred, way# to get the 
dollars; start » buolue-ss of your uwh ami make numey. Satis- 
faction guaranteed or dime refunded, D- C Freaksoa Co„ BsHi- 

nmre, Md. 

FREE ACRES — With Calmuca IreiiHury sturk; write lor par- 
ticulars. t'O’flperflllvc LaiuJ and Mercantile Uhj„ 1201-15 Union 

Ait., Kansas t"lE y, Mu._ 

ONE iikau or woman in any live county can earn £290 nicmthly 
on $]uni capital, clean ouTc bu&luesi; i»rj.d Stamp for detail*. 
T-l, Bust. 22B, Elgin, IU. 

FIRST CLASS INVESTMENT— Stuck fnr salt In old esUldMied 
wholesale busings, Gni»d paFlng tHr-MKssLiJuij. SlnnagenicnL want* 
n mney for development of bufi-lness. Cumpany located In Lincoln, 
N'ebr. Aridrew. f*. t>. Roi, &S, Lincol n, Ktbr. 

“ WI K ELL S.S"— Full account (if rapid development of irlrglMt 
telegraph anil Hie great uppurttinLllos fur rn jn thl9 Held; 

Hand fnt free oainplfi copy. Address, ‘"WIRELESS," IS Broadway* 
NeW York. 

WANTED— AGF.NTK IN EVERY' TOWN to ftasiftt In pronnsMnt 
mimufaetiirliiiE entorpi-iften that iimn.iBe large returns to iureitrcr*. 
Goo d money for ageiHs. If. t‘ompoiiy, Bei UtiJ, Norwalk, Conn. 

OPPORTUNITY 19 KNOUKINtl at you v dour; grasp ll hy Mld- 
Ing stamp for booklet, '"How to Min-c#eil in Glnseiig Culture." 
SOiljOeO plants Tor sale, Lpwurlli City CliiLscng Garden*, Ludlng- 
lon, Mich.. Dept. E 

SPARE TIME WORK — Mako nioney easily. Men nr women. 
No raptULl. outfit, canvassing or srillcltiuc required. Spare ilrne 
onl.r. Write immediately. G. E, Cpttsln*. 25 Y'lrgluia Ave., ludian- 

B pul is. Ini. 

KK5 MdNKY — scan a dyeing, L-h-nning ami pressing i-stablish* 
inr-nL. Unlimited Held, enurnmus in li i no capital necited. IVc 
teach you secret bj' niad. Partlcuilars free, lian- Vnnde Co,. Dept. 

C. Churl rilte, N. r. 

FOR SALE — a mil-mud liudiu-ss. 4 h Electric ITanoa, runulug 
In gi> d bialpess places, making STafi.OO monthly. Sacrih-ce r-.f 
51 3, 000. 00. Write Ef yon mean business. This blhlntu IBilsea 

lito ney while you fler-p. O, W, Etldom Kanlmtu na, MT*. 

START a French diy cl caning calablDhment . new. b)g profits, 
capital unnecessary, ft end 25e for my book. It WI* huW. Tor.i 
Weaver, t ftf Peachtree, Ailanta. dn 

MAIL ORDER RCSl N LSS tl if* j ■.■• ini h i . Plan show* J' .dim 
made wilh |G, Fartirulans, stamp. Full plan mailed. 25c. Esse* 

Ansorlatlon, GTen Ridge. New Jersey. 

OUR INVENTION Wilt reach them all— the M'lloul tiny and all 
organization; aud societies, A mail order specialty, Enquire, In- 
rcnlnr, 317 1 ,* g, lSth St., Omaha, Neb, 

MAKE MIR ROUS AT HOME, Big profit* with little nutlay 
One Htjltflrin. mirror cr^ts ?!l to 5fi. You can silver a ghis* ihL* 
al£e for 29c. Send 5flC lu Stamp* Or mPtLey ‘Trier und we will send 
j'uu explicit dlrwlinna hu.T In do it; also haw to emhosn, grind, 
foil, gnjri leaf, fro*t, cttlp on.il make imitation stained gUs.s. ilnw 
la transfer nlmtoR on pinsa, bnrE hntc>i in glass and cut skyllglils 
George Ll Patterson k. Cp.. Dept a. Brooks rlile. Ky. 

GOOD BUSINESS, Imitation maple ayrup easily made. Far* 
Hcularfl free. Banham gyrup C’a,. Dept, R, Bakerslield. Calif. 

NEYV Invention, a money maker. Will st'l nr lei finod roanu- 
facturpr have an Royalt y . E. M, New Whutour. Ai d. 

l,PO0^G1.t5TMED .^Tlt'KRRS Ik 3 an? wcrdlhg', 50c pastpaid, 
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CHEMICAL Analysis, Minerals. Ores, Coil* Water, Poods* 
Etc*: all kinds Of formulas: {trusses drTHkped, Charles Bacon, 
Chemist, Bayonne. N. J . 

GUMMED STICKERS FUR 11,00, Two colors: any size up 
to 1x2 indies, any wording. 0 uaran teed aatlsfariori. Terrace 
.Vlannfaeturlng. TtgJm a r„ FitishuTy, Pa- 

BVHPRISINft PllOt’ITS-fluannteert wurklnr f annuls manu- 
facture Fly Paper mailed for (1-00, 8ina3| Investment— targe proflliu 
unlimited sale truke summer, a. yd, MnuUy Downing Building, 
New Ycirfc. 



WE START YOU In a permanent business with ui and furnish 
everything. Full Outirst! of Inatructloni free. Wfl are manufactur- 
ers and hare a new plan In ihe mall order line. Large profit*, 
rtnmll capital. YuU [I.iy trs In three mcmLhci And make Mg profit. 
Reference* given. Sworn sltttflmeBlS, PtUe llfg- Co., 1013 PflMI 
Ridg,, Buffalo. X. Y, 

I3,00fl to tio.oon yearly msIIf made in real estate business. 
No capital rx-i] trl red , We Leach the hudue-as by mail, appoint you 
Special reursAenta 1 1 re. es^lfli you (o sucre**. Vain a Ids Ijnnk free. 
TtkO Cross Cs, , 3 lei 1 . per 11 Iwk, Chicago, Sec Our Other idTCf- 

tlRpmenia ir tl ila mivgazinLi. 

LET me Start you in n plea HA nt, profit utile manufacturing busl- 
iwu Of your own. No nireheolrnl abllily, experience of capital 
required. I Supply all material, teach you hnw In do the work 
and assist yn<] in selling i he a nods, ExH untie lerriinry, good 
profit*. liiis demand. lie your own bussa. Write today end secure 
your territory, If, M, Hheer. D qii 1, Quincy. HI. 

BLACKSMITH shop, Gontl tmrte; near Seattle. For particulars, 
owner. tj. Gustufsapn, O' Hr Sen, Wash. 

""ART OP FINANCIERING/ 1 showing bow business men may 
raise capital for business project* Without roCOUhw In broker* or 
promoters, Valuable Booklet fr^c. BijHinefiA and Flnuoa Pub. 
Co.. lift Nnssmt ft{.„ New York . 

BIO MONEY, Any Inca 1 it y, nperntJ np or Ml line OUT Combined 
"Trystrict*" T'enny or Nli’kcl Vending Machines. New Idea. Law- 
fill. Fine nltle line, Exclusive territory granted. Crystal Vending 
Td,, p, Moneypeny Bldg., Colitmbtif. O. 

AGENTS— [300 every month sell Ins our wonderful T- piece Kitchen 
SeL Bend fur SWOrn statemei- 1 of S L2 dally pmfLt. Outfit free. 
Thotn an Mfg, Ti>„ Itflfl Home Bl dtf . „ Pay trm , Ohio, . 

TKJN'T SLAVE FOB OTUERri. Reap the PcnelH* for pitlfidt. 
Fortunes made operating automatic bonny WEiihing midilw ttur 
Male speak* your weight. Write fur Talking Seale rlttmlar. The 
United Vendin g Machine Tn. d Caiion Bldg., Cl ptqIji rnl . O. 

MY NEW STORE nftTSkUy Is belter than a lelephnne. Sell* 
better than cash register* n?r settles ever Add. Bella for (50 to 
(l.Ofifl, Your a hi] Ity nlorie limbs ynnr Iw>*slMlil leu Satmiieri, 
Territory Manager* L-res! Agenfn warded. Ref. First National 
Ranh, Chlmpo. M. L, Fit mere. IK3-189 Inke St.. Tides go, 

START MATE -ORDER RUtflN EHB—Sfll Bo'iwis bj mad: r*nh 
rwcJeTH, hig pmflts conilucted hy anyone, anywhere: w>e supply elcrr- 
Ihlng. Our plaai tHulllrety pintmIii! ; njiI [HfaCtiom puarantjeed. 
Wril e for free hnoklet ntld Anui]i)e calainffne. realm) Ki|[ip]y To., 
City, Sfo. 

Afi ENTS make 3-1 nii. pfr monlii sell hi g wnnijerful Klf-Aharpeil' 
Ing fclfuOd and cutlery, Y. C. Glchfior soli] S2 pairs In 3 hmmu 
Ins do H3; ynu e:in dn tL We show bow. Free outfit. TJlflfims 
Mfc. Co., IB liftmo Rldjr, L Payton. Ohio, 

'TIOTJ.ATtS & SBNKE" FBXEt C&L Run ter 1 a greet hPt]k fn* 
with Advert leers’ Magazine imt year at 150 cents. ItuHarjeJiiittblfl 
to business rnwi wlm idwrllss. Rest "Ad Bchno]" in cslltttice. 
Ttib'C tnOhthi' trt;d siil'HoriplIon, 10 cents. Advertisers' Masniln^ 
7i~ Tommpree Bldg., Kansas City. Mo. 



AGENTS WANTED 



PERFUME^ — GLOStt IN &T ARf ' 11— -glTes dollies lasting perftlllW 
nf A jure Violets, iitid Irnikcg tljeni while ;iS anow— qther uuiolt 
selEcra, Isrgs p robin. Agents wanted, Siimple, 4 cents. BTdlMrtan, 
I^wjs Fdm k. Buffalo, S t Y, 

MARE money at«rtf Ume. Tay uh after efltthlbhnl PruttCa bt* 
InEHlmcsH, eaallv opBtntled »ud qulokly sUirtfd. lionklet free. Ohio 
Mull Drder Supply To., Columbus, Ohio, 

AGENTS end Toy Dealer* haudlc gpr T TlaJ roInT' f^twit fad 
With the children. Sample box, the postpaid. GlefiWOud Supply 
Co., F Youhtrft, xN. Y. 

WANTED— RAILWAY MAIL TLERKS, City I’^rriers. POHtofflce 
rierka, Many exauilnatlons mom. B.ooo iippoiptmehts emninf. 
Enljiry, (1,000, Anniinl vh cat Eons. No J1 | Teuminp educa- 

tion nifflefttit. Country resldrtita eligible* Candidates prepAMd 
fr™. Write im media Eely for acherlnJe. Franklin Institute. Dept. 
11-21, Rochester, N. Y. 



AGENTS, SALESMEN, MAIL ORDER PEOPLE, mu] ihose wbo 
desire In Improve lluir ftnjLncijil cnmlUJops phrnuld Join The Mums I 
Agents Lnuw. It wilt Tint yem Ih touch wllh the latest ami 
hirat profrlshlo priipfisRi^rts In, the land- The fjeagsat desires 10,000 
new memhera, No menihershlp fwl gkmrl 10c for mailing ex- 
peti5Cff nnd you will he enrellfd ae ftdl-fi edged mem tier 

You Will recrl^ rnomEwrablp oerllflcjile emitllng you to all hfn- 
rntH. No 'ithet dues, aRHeAHnumlr or fees. 

You Will rereire cme Oupf of "The BoohIm Magazine" which will 
KCtp fnu p<J«1 Cut on all that is new and worth know trig In the 

Agency Anri m.nU order flelrt. 

You trill receive !5 per pent discount peril (Icites In payment nf 
mertlhAIuElHfl purtiliAfred from wtinlesn.lt! bnUses belonging to the 

lea mu*. This I? worttL many 4 hiHhtW, 

Ion win receive The Agenf« Friend, proving that agents need 
no license for selling. Worth l^c, 

Tlpcelve ndvitruTC Informal inn of new money- making preposttl nns 
Ftw Irirnrntalion nn any suhJeet pctlalnlug to SgehOy work. 

I'h# Jlutunl Agents uspie ha* b«n created for your benefit 
urn] you sJiouM inln Semi mur little dime and reccirs riwu 

thing mentioned shore, Ttic Mutual Agents Lwamie. M Plymouth 

PI,, Dept. G.^ CldtaEP, IU. 



\V E WANT UYB AGENTS IN EVERY STATE Ip «4fclt «iV 
BcrlpLiuns Toe The Arlvanre and other rellaloue paper*. Liber*] 
commiMlon paid. Th e A ddu ce, B3^ E. iota Bt-. CnlraiQ. 

MERRY WIDOW Slipper Pen Knife. The latest noyelif. FLfleeo 
rent*. Sterling NowJly Co., Plainfield. N r . J. 

AGENTS— MAKE (10 per day metaliilng flowers, learea. In- 
pcct 5 , etc., nt home. Whs PS and beaulyj aa in tile. Hig erflgra* 
Originil foTTiuda. S ite. Etna Novelty Co., Box 124. Saijtle. M‘ixh 

LEARN TO MAKE RAISED LETTER SIGNS 1 I paid (5-0& 
for lustnicdoh*. liad them printed, and wtll send you copy, fin- 
ing; full instruction^ for RJ-, IE ennui] u, 13 IB Michigan Ate, CW- 
cagn. 

FIFTEEN FIETES SHEET MUSIC POSTPAID. One Dollar, 
ftend for list ttulay. Dims Musle Co,* L, D.. 648. Savannah, G*. 
ChMpe^ Mil 11 Order Music House In Anteriifl. 

SELL PfiPUIiAJl SHEET MUSIC, liig proftta to igtnl*— 
ennrmou* deni and- 3-eod 2 r n: for three CUUipklC COple* Hid full 
j.:-un. •!-■■■- ITerUittiu i , I'M :■■ MiHiUim A 1 . c. , Chimyo. 

AGENTS don't □ crept ail agency until you read our new bonk 
"Piling Pollera/* If* free, Darling Vo. m Derry, N', n. 

AGENTS. CREW MAN AG ERS, AGENTS — We want your name 
New Ctttaloguc — brand new specialties— -each article an improved 
household nud. Find out what the other fellow i* doing — a 
fwat&l will brlns the ogEalogue und a chance iot big money, 
Agents Supply Comm hy. 3529 Willrtt Ave., New York. 

MERRY WIDOW HANDKERCHIEFS. The Jgko of tbo Be*»on r 
^Njjf &ald." 2&C iwwilpajd-, Ewing's. Decatur. III. 

SEND A DIME — coins, or ft mips — for a sample Of ' "3 U*t - Pull / ' 
the greatest electric light aEEachmcut on the market. A child can 
operate It Easy money. No Istior uttscbed to the aelllng. Takri 
one tnlnule to &how it| caul gel Out of Order: lU'll.H on Sight for 
^fic. 1 mi per rent profit, 2,1>ntt sold Co ennsumers at Chicago Elec- 
trical Sbpw. Send ten cents for sample and full descriptive mat- 
ter by return mall. Premier Novelty Company, Dept, A, 42 River 
at., Chicago, 

EVERY woman wants it; Ihres d- PUtt Ing t Mm hie; sella Ilka hot 
cnbCa ; gold mine fur agents: sample.. 10c. Empire Supply Cft, 
Box 760. Spokane. 

AGENTS — Stamp names and addressmi on key checks, oisa 
plalCtt. Wntdi fehs. etc. We supply blank stock and stamping 
outfits Sample free. Hart Manufacturing Co,. So Guernsey St d , 
Bfooldyo, Sf. Y. 

WE GIVE ANY BGT OR (TlliL FREE A haftebaU mil fit conflict- 
ing Of <me bRsehal]. one ratoiier's mitt and hue cup for I90BI or *'i 
air rifle or gidd plated bracelet in nest box for selling 24 ParasJau 
Gem scarf pin* for at 15c cadi. Write for tiio scurf pinn 
lo4ay. When sold sei]jl US tlie u mi icy gnd we will send you all 
charge* paid your Hiulre of any one of these pram luma. Buh 
HUiPply t.ie., inept, la, * 'h arlotte,. N. t H . 

AGENTS WHY RE TlM.E wh-n our Nnreliy Photo Holden will 
Coin dollars for your Ua tchy p-teket side line; £i?0 per cent pruill, 
Sample free. Da risen, B flt tlf Creek. Mlcb. 

♦1.00 FfRELESS COOKER — Complete with grunltc metiMl. 
Aluminum t’dirr, Cookbook- -Hjgulnr full rized guaranteed praellntl 
i-ooker font posnlhle agents c.n receipt of £1.05, Royal Flrele** 
Cooker Co.. Rsitle f r erk, Mi di. 

JA'FR Y BODY wants them; es;^y fast ^llcre; (T.OO | daj; 
samples furnished. Dakota Novelty Co., Box nil,';/ Sioux Falls. 
3. D, 



AGENTS— Ei< her sr* make big money Hilling Thoreatt adiustahl* 
window shade liracKel. Sells, at iigiit. Sample, 10c. Big profit. 
Write for piirtloutijs, Thoreau Mfg. Cl>., Oblj Muiuoa A™., Dept. 
A. Chicago, Til. 

AGENTS WANTED Incomparable : Allen's Royal Talcum. Tooth 
and Feat Powders, and Royal shaving Stick, At stores, or mail, 
IS oenls. Send SD rents for Sample out at and. "Terms to Agents." 
jjlen FharttliiCnl Co., Flainfleld. N. J, 

GGOD LUCK TOILET CASE — A most useful, Mcaury and 
haUdsi me lollet nase contain hag four toilet articles. imiLspeissabJe to 
ihe correct msn or woman. Bonanza for Agnus. 16c, II lual rated 
Ua [ a loiruc free. Etire k s Cnmp u hy. Wheaton, III, 

AGENTS — Big money, meiallzlng flowers, in-wet a. m siring mlrr&rs 
from plain glass. Each formula, 20c. Wright Co., Box «il 
(itaws, Ind. 

CHKfNC PRftfBClOft, Vest pocket sisc. .idr, Every business 
man should have one, AfietUS WaUled. Wharton Novelty C'u 
Marjkvlile, fh 



El ERYONE needs a small pocket wrewtlrirer. Out "Mlnlget" 
knurled handle screwdriver fills the hill. Agent* wanted Sample 
1(1 eenlR. Sterling Novell? Co,. Flalnltdd. N. J 



AGENTS — tn Sib s day essy money srillag tlie "GermlewH" 
glass tolephcme oiouthidire. 1041 pet renl Tirnfil; Iclcphnna user* 
tiny at eljtht. Penrl 2\r\ cnl j or ittitnips. for prepaid sample and 
terfna. rnmmeroinl AppjJ_a_hce_ Cn T , j XX Adams St., Cldcs go, 

AGENTS— **3 daily adllng our Hahdy Tool, IS Articles In one. 
Lightning seller. Sample free. Thowns jug, Company, 24b Ranury 
Btk., Dayltrn. Ohio. 



AGENTS wanlH, Rest selling nrtlele knowu. 3 r 11* at *1ght. 
High grnds DrtUKiflltlon, Don't miss this. Free parHeLilara. Write 
trwtay, Bf.x £2, Fenway, Maim. 



WONDERFUL INVENTION — Canchenter Incandescent KetOirne 
I i aCr, P- But* wilh nr without mantle, lo time* brighter thim 
elect rid l y, gas acetylene, at 1/10 out, Bumef fits nil standard 
tamps; HfliTM 7S»& Oft No trimming wick*, J1P dalty. Hewn re 
or imitAtinns. Otnnt free Canchester Light Cu., state Ft,, 
Depr. P, M.. Chios go. 

AGENTS- 1 — New iDTWllon ; Qever bef&ru sold jn your leirlTorr' 
hclTBe owners wild about them; autemade hame fastener wll* hi 
sight; toIp money; ;> fortune In ymir Territory: free rumple lo 
workcre ; write at tubes. Automatic Fastener Co., (1, 62 It, Clrt- 
cfimtU, Otdu. 
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AGENTS la &£■ 11 the 'yUH.'K ACTING HAND UUVMI , . m The 
heat clamp over invented. hit «n and token '.sit by dlvem pressure 
uf the baud, Nu screws tn break. Nn threads tn atrip. Just the 
Mains for and eablnst unitors, or []gln work v!«rr spred 

and erttmlhS count, rati bp taken apart and curried is the 
[MXtoC. Sample by UinLl, SOo. Rcadr siller irlieretfr iliown. RSg 
matter to intents. Write today, Rydberg & Albrecht Ml* Co.* 
Wettndd, N. J. 



AGENTS — Now is the tost of the Tear for household special tlea; 
cracker jack line of aomples uid cal&l^gUO free. Dade A Co,* 
Mark kt.< iioibury* Mae* 



J'jVL'LLUSCFRSO kills l he Hies lu uuy room in ftfteen minutes, 
Harmless to user* By mail, thirty Wills. Altuh wanted. Faullua 
Special] iy Co., 802 MuJtony Munrle, Inil. 

At it] NTS to at] I J o test improved ladies' handbag; fi>ur Silfljoli 
In out; good pro dt; purtioLiiari for *1 Limped addressed tnreloipa 
C-«l riiy Selling CO., Dux 55$* Son Mateo* I'aJ. 

AGENTS wanted inrytrlttit 10 handle our brand new bjuusekald 
■pcciullj . ISiri pioisls. Easy salt*. Many repeat ordeci, ’Write to- 
day, The W, tl, N filer Company* Lauiilijjt* Midi. 

MODULI TO PoWDERH — |> i .s a ■■ I v c Hi water; iiljkolute protection j 
nnilri ilUnl snlc; entire summer; 10c package. Agenia, pi^lto ges„ 
11. OS: S4.5U hundred. Royd. Moody Downing Building* New Turk. 

AGENTS — If y turns hoys can net (;:$ a week isulLitif "King of 
Fire KiJUis'" ( powder l under our liberal proposition, ‘Why can't 
you! Address, Hayward, tpcrsoual J* at Murray Si., ,N, Y, 

GOLD and silver sign letters fur atcre a tad i'dlee wiiu|ow$. l‘ar- 
I k-ul*i ra Aid saiiLjiJr free, J F , Juiitietou MTn- Go*. (Julnry, III. 



FGL'KET Advertising Mirrors, twenty -live rants nor lEuzcj], post- 
paid, Sample, live rents. Sterling Novel Ly Co.. Pluto field, N, J. 

jiiOfl.iilj Monthly operating and solilns dealers our match and 
peanut nudius machines, Our nunJly line complete, LhiLriot 
agents wanted.. United States Novelty Co.* Dululli, Minn. 



AGENTS, LOOK! Women arid men. We Imre Just added four 
new Lila sellers, Rockford. Ill,, rayuiat worked 3 days, then ordered 
leu dost. Write for parileuiars Mid $i free offer, Fair Mi* Cu„ 
Hex 14 !*. Undue* Wis, 



WORKING fur " the nil ter fellow" !r Si Up slaving, Sell OUr auld- 
matte aiunte anal eimnin tirnctot. Sample, is cent.*. Funiculars 
fruti. Amigo Supply Cu., Drill a. 1C (J. Bux 2 j„ I'aEudeu, N. J. 

AGENTS WAN TEH KY Ell Y WEI NILE 10 Bell our newly patented 
pencil holders for telephone*, Knormouft qu mu Kies being sold. 
Exclusive lerrilury siren, L Ls.-om 1 terms. Sample* 10 etuis. The 
Win. W. Ryihinar Mfg. Co., aim iluto st., l J hUn,i tcitdjin.. i' J a, 

AGENTS WANTED everywhere to handle our brand new houie- 
LuM speci.'iltic?. Big profits. Easy Biiles. Many repeat vrdera. 
Write at ooea for free particulars. Gem Mto. 4 Suptdy Co.. r»ept, 
AT, f.ft Jolla, Cal. 



RURGLAR PROOF— Windows locked, with nix- inch opening, 
lSc uadi, QmiL Kilos. Agents. Cannon Mf*. Co,* Ktn- 

mure Auc Chles^u, 

AGENTS ivANTEli— sonxeUiluB new; sella at sight; I (Hi per 
cent pro III. iub Kj IlfltJ 1 ivisk easily" made. Write today for 
full p^rt If ultra, Guodsnn Kleetrle it Mfg, Co,, 'Si Point St. Provi- 
dence* It, I, 



AGENTS— Bdsoufflettirem' aficnfs. J-.UImts, crow managers, gen- 
eral fteenta., to Inirullo nuf 4- piece "Tiufcph Cuoklng Set." Fast 
a^Lling hmiKelinhl Ji-eceHslty. Lii^ pruflta. ^olls every houotf. Full 
sized Sample set. Epeelul CuliiUrs In BalesiUinahJD p^rsMldng to 
JAme, Cireulcsn dewrlli-lug **•* ■ Oik fit nml agency, $u Paci 
Rrotlifis A Kuiis Pottory CO,, ItnarvUle, Ohio, 



AGENTS- It's su tiijfy lu make {.Jdh tnunlhly with tmr Itoah 
Board Line lToldcr. We are shipping thens in lb gmu lota. 
Sample, prepaid, iiOc, eilver. WlsOietsulS Supply Co., IX IS. Val- 
iloita. Ga, 



WANTED — AccntB, this is your upp^rt unity. A water film 
aiiocbed to fa Hurt needi-.j hi every kHchcu: sure iwller; per 
cent profit; sample, 25c; purlieulars free. Gem Mfg. A Supply Co.* 
Dept, 31* Ja Jolla, Cal. 



£3 FOR IJIHT cleans everything. Everybody needs i(. Send |Oe 
for can. Agent* wanted ceerywnere. Corllaa Alien i leal Ca., 401 S. 
13jh Ht,. St. lAiidw, Mn. 

AGENTS— NEW AUTOMATIC CURRY COllli and nlber «U- 
ftclIcrB. Rig demand. First npptkanbi (>• nlrol utllimUcd f iile-a-. 
Large ptullis. Write for pt&uf «nd trial <dfer. Clean t’umb Co.* 
Dept. P, Rjicirte, WIs. 

WANTED. — -Druito. ulsi-IlIjiIsIb. IcalmakcrB. dntfthmen. attention t 
Sew anti revised edition E^undcr^’ "Hand Mook ->f I’mctlcnl 
Meehan lea" now rtndy. Machinist lays. "Can't gd almiK without 
It," I Seat Jn the Id lid. Shop kinto. score Ip from imirtoiokd, tulea, 
furmulas, moat complelf 1 reference tohlee. tough probLema llgured 
hy simple arlihmetlo. V:d Liable lu format ion wndmiied In pocket 
siae, rriCP, iwJflpnid, oltilhj (1.25. lenrliei wllh (lap. 

Agon! a mstke lag profits- Send for lint of fcmoks. E. II. Saunders* 
2 16 FurchaSC Si,, Bneton* M-is-s, 



AfiENTH— iTu mnnihiy. Coniblnatlun Bolting Fin. Nine artklra 
romhlned. Lightning Adler. Sample fre#, Foraheo Mfg, Co,. Roi 
?45, Itoytnn. O, 



tF THERE WERE NO TELE PHONES in your territory new, 
and JPU had the esclualvs right »f filing then: there, ynur propo- 
iltlon wr.uld nut he as good us one 1 hare tu offer you now, if 
you are the man or men. References First National Bank. Chieagm 
H L, fiturr. 183-169 Lake S(., Clltr-agn. 



AGENTS tsiikii big mpu^y melting our new sign lettcTii for offleo 
window*, store frnnti and glass sigrnt Anyone can pul them on. 
Write today Ihr free sample orul full partieulara. Metallic Sigh 
Letter t'0. r 7T N, Clark St.. Chios go. 



MRE>ALI4GNs kEJ,L AT SIGHT- 300 [*r cent to 500 per rent 

prultt. Make up your (»vp geuda and he ;i : i . leper .dci i : "tt'i 

ea^y," catalog free. Fred c&., 86$ W. lUmdolph St.. ChG 

«*o, 

WANTED — capable agents to handle non 1 , high grade, up-ld* 
itale irtLcle.i; liglithlhK sellt-l ■« in all In-ti.e?. dlUce^. stores, ghope, 
Cite ftlf Hilly gugrautredi, I'rnnaothn assurtMi IIi.iji.i* Mfg- Ctt, 
1301 Home Rlrlg,, Daylou. Otiio. 



EXCE.FTIGNAL lll'E'OItTi'NITY for energetic sal jetton with 
grit and selling power, AGielc absolutely new ami guaranteed. 
Tremendous seller. Everyltady buys if shown, fific in. ti profit 
paeii sale. Virgin field awaits bus LlenS e Very Where. Writ* today. 
Sanilji* CO,, Wtlullli Are,. Chit‘0 no. 



NEW A HT— Fascinating* rapid ruoiii-r maker. You ran derorali 
rhltii, burnt wood, pH Ion Cd'-s aoyddug, plain or colored fftim 
photogropha. No tnJcnt rrej ulred- ^eti4 Stomp for InformsMoti* 

l>. L. Vidlntice Co.. EEkluirt. End. 



JUST CATKNTED, Young r & UliLtOil Hole Gauge Riiirc. Noth- 
ing like LI. Every woman wnuts one. Duo agent sold 1 0 7 hi 25c 
each in one day* triade (13,57. Fifteen nllifr UscTuI rapid Reliefs, 
A. M. Young k Co.. U> Youngs Bldg-. Clilcago, 

AlJKNTB. (liJd i ii on Uij' easily tnailc; imiidling mio ur hiPfe at 
our 850 fast id (era. S-cheff Co** 64 d Wells Nt,. Chicago, 



STIK HATCH M KNhd STOCKING^ mricker find better than 
linmliic, wears longer* will wasli* 20 puichus. IQc. t'Hjatpald. Agonta 
write for term*. Excellent profit* Sella on sight, Die Stlkpaieh 
Co., Rax 3^04* C, BoatoEi* Mass. 

AGENTS — FatpiUthT RadJumite ^tlf-Hniilnv. Strop* Just to- 
Inc pm out as an agency proptiaitien. ^trop cohered by 1$ patents, 
A O,00 razar given frefr wi(1l every slfL p add. Sirup relftlJjj fi»r 
ti.50. Milllntii being sold anil agunLs CM Fling monoy* Throw away 
i ild, worn -out pn-poaJMuni f >. -c soEoelhfng new and salable. F J, 
King mqrle j3 salea Otic Saturday afternoon In two L, ur.s. Oulllt 
ff-pt. Thrimna Mfg, Cu,* 904 Unma Bidg** Dayton, Ohio. 

AGENTS —IVJ-rlriLla, 35 I'tinta; frames* 15 I'i-Elll ; iliW-t pictures.* 
1 tu*nl ; miwwWQppfl* 2" eenls; vlewa. 1 cent. IlCl days' errdlL 
Sampk-'s and catalog free. Con&uIldrilreJ Poriralt Go*, 1*2 W, 
Adams St.* t ‘ii lea go. 



MALE HELP WANTED 



AUTOMATIC BCltEVV MACHINE OlTiRATGRB, Tun cxperl- 
piml men on Firpuri ond Sibarpe 1 Antamatlc .Screw MackLues; ino^t 
be acfUiltilUtil tu duM. mitnlr Work, A>Mri-^ Depart met it 2y*. 
IVeatem Electric Company* Cldcs gt>. 

WANTED— IlAlLW *\Y MAIL CJ.EUkS. Ciiy ' UarrlcrarroBiontei 
CEurks. Exaniinalkma everywhere s-mujj. Yearly siahiry HiijO to 
»l$Mh Short hruira. Annual racatlou. ItnUuEO Mail Clerlu 

have every second week i tf duty at full .salary* N« i.iyuffn l.w- 
cau.-M? u f poor tluu^. Sitlaty if i j'tolii 1 w|,-i* UHimllly. Over tt. 1500 
appidrilineiii - will he nude during UWU. country and city rvsldenla 
eoually n'HcLlilc, Them? rwaltlnns art' esedlcnt Btepplug (tMiea far 
ativiihWB'jent to Papdifflce Inspector, i<iiperinteudent ami Idglier 
pcraltltma, Cu-rnmnn edili'rtliOTl suraulHif. Political infl Lienee ilo« 
hoi hdp appoint uicnt. Candidal ra prepared fro-. Wrile inimi'- 

dlately for w \ ledule imd true hullcUn. Du not delay* Franklin 
In si knit:* Dept. G-2I* Roeheuler, N* V. 

AGENTS WANTED EVERYWHERE to sell our newly patented 
reEicd holders for tdeptiones. Enormous quant R Sc* belli £ Mil A, 
Exclusive IrrHtury given. Liberal tenu-s. Sample* ll> coitla* Tl:i* 
Wm. W, Hylhlner Mfg Co., sns Itace St.. Philadelphia, Pa* 

SALESMEN and M A NUF ACTUKEILS — Agenla ad 1 Eng mill and 
factory suiij-lieii will hear t>f o his! ly prolitaliJu iiii-- Hue by ad- 
driiaainp. Manufaetnrera* I 1 . O* Box 21* South Stillwater, Minn. 



TOOL MAKERS -MACHINISTS* Three aperlcdt'ctl mm Ml 
mlSilntf maetduo nark r^r uur Tool Hatsm. Must be high grad* men 
and accustomed to ciu-.e, accurate work. Address Lieparlmeiit Jit* 
Western Electric Company, Chlengo* 

TAILORING SALES MEN. hwvvi yotir own hualEstrea and moke 
J-1SOO a month nr mure taking urdcra fur uur made -to ■order tall*, 
Nn rienee nffilud. Write today for fi?e uutIU. Warcington 

W. A W. M ill h . 17:i Adrtins Si.* IH-j.l 2ill r Cldcagu, 



YOUNG men wnnlcd tq learn U'lrelesa Telegraphy, 1 , HOU vacant 
P'niltkmin Wo qtiadlfy you to hold any position with a wire Its* 
company* Our now method -inrt appa r.itua 1 c j ;■ flies y->U In your 
it*n home. Encl^w S«(ap* fur p.s rl icuia ro, Winlf^i IiutltuH, 

Ilibertila Bhlg.* Han Francisco. 



WE START YfMJ in a perron twin tmoitti;^ with ua ntid furuUh 
cVciyiliitlK' Full cOuroc uf jneLrurtkni free, We are manufar- 
mri'iv ami have a new' ul an In ihe mull ore (or lino. Largo profill* 
Small eaid ta I Veil pay its In three mnntbs and moke big promt, 
Reference glvvn* Swum atatenientf. Pcaao Mfg. t'o-, 1 u L fE Putt 
fHdg.. BuffaLo* N, Y, 



MECHAMCAL ENGINEER, Wanted a. tccliriii'fllly ctlLlCated 
man. pcssejiatng goed In EtlA tl VC. to work out and fMlow up work. 
$^2.00 to tHS.00 per week. Address, giving full Information ns to 
education, experience rtnd ullitr (piiLlincutl ns, IktUrllnlDt 1.0'C* 
Western Electric cctnpauy. J’niengij. 



Mf^N to Lake contracls •nrcprocflng roofs, flat nr sbinsled* with 
high grade jsio ter= i'la which form a chomlcAl connection making 4 
■ mouth glazed roof that is tlruproM. r.mriQC to molted by huji 
bent, cr dlMOltod by stealil or hoi water; easily preparfri itud 
applied*. Hu elprriraiC or capital rr-iulTedj very i r. niphli- wtirk, 
usual pri.flc per day* jflfl (o fl5. This new and lahinUe pruueaf 
with complete lnatmotlotu onijr tl*$0, Ii. J. McGuire. H 2343* 
Spokane. Wash. 



I want to start you in hurinesa; ^rerk In rpare Gma* that will 
pay you from J|0n | 0 (san Jjur month. Sin caplhiJ, So Cm- 
vnsflinE. rrn-rea*0 from profits. A new Idea and ll never falta. 
Send for ftto particulara. I", E, Abbult, Desk BL* Omaha. \ T cU, 



2<; 



POPULAR MECHANICS ADVERTISING SECTION 



A SPECIAL SALESMAN jii every count y; (ISO tn (100 i_Cr 
mouth ; hteh eommlMloit ; exclusive t-errllory for Sanitary Cupel 
lleumutor, Which cleans and sweeps :tt the Euruc lilnc; fiasififi 
ii nJ faster limn \ broom : no dual; cleaner imd eUeiiuer than a 
carpet sweeper; dbstufci-tfl, purifies, ek-anu a ml sweeps in half 
Itif time of nn? met hud now in lik; stale what you hfi ve sold; 
Bumpier kmne I to iuldEHin sending reference from good merchant. 

Sales Manager* 122 Sycamore st, p Milwaukee. Wls, 



EARN }S advertising our Washing Fluid Ilk your town with 1 Clft 
flam plea. Send tie, stamps, and secure teai. A. W. Scull, Uoliues* 
N. Y, 



WANTED — House to liomre canvasser* capable of handling a 
Aral class line of perfumes, fieri rad 6 arid rollet requisite*. We ftil- 
veriJH ^rtcnairely and our uncptu turn big emum laden*. We glva 
erf rill, Write IniiJ. Depl. J\ 31., Bra 200. Rorheslfir, N. Y. 



AREN'T# WASTED for opr new 25c Darning Machine; )(IBt tait 
Weaves ilcv I iLtl nr luc Id Suck In it few mlmitf*. Doe agent mild 
2Sfi In nne day,. Send tfie for sample nr $L!J fur dot Hull mi 
i 0., Walnut St., Desk 2, I'liiludcEphtn, I'a. 



WANTED 



POR Cash. Optical Trial rase. Wu lehsua fcer's fiat he* Etc. 
JcuKijia' Exchange, Chicago. 

A QUOD partner wanted with machinery or cai-hal. Southern 
climate. foundry, iMrhlnc^ht^, business, bonus. Cash for uectind- 
hand luthe. abctlt forty- Inch -* 1 * log. llnmcr_A. King. Colton, t'aL 

WANTED — A second-hand motor cycle. Musi tv 111 grind sliapfi. 
send full draerlpl Ion. C. J. Karr, Bos 141. Randolph. Kati. 



EVERY I overt l or before he spends ft dnll.tr ori a patent to get 
■ our free booh. Benjamin, & BasseU, Patent Attorneys. 204 D*ar- 
iKirn St. ^Chicago. 

WANT Eli- It All* WAY MAIL CLERKS. City C.irrlcrii, PottcUHca 
Clerks, Many examing lions everywhere Buoft, (@fl0 iw (HSdO yearly, 
Hhorl hours. Annual vaciillOn. Salary twice monthly, liver R.fifHJ 
apbolnlmeiits lb be made during llHft. Country end city resident* 
equally eligible, Coninmn sGuoulau sufficient.. P-. I Ideal influence 
not required, CnmlliJataB prepared free. Write Immediately for 
fM’hei I n Ee arid free bulletin. Franklin Instltnta, Dept. O 21, 
ItncbriUer, Si. Y. 

WANTED k - - 1 1 a nl ware specialties tn manufacture, ur Tot for 

fVnadn. Coni rati of eamc v The fVtl luit M f g. Cm. T nronto, ftnL 

WANTED — Capita I for milling Ju. vestments, Dos 741* RlabOO, 

Aria. 

WANTED — {toad uccond-hund till |>, p. boder and rift h, p. en- 
gine, ail ho about a 25 h. p. gusolfne equine, Those located clous 
hy preferred, .Merlin N t kl I & Flrv. i'n„ Murtnw, Dltlu. 

ELECTRICIAN — AH round meeluinlc, H ycurfr eyperlcnc®, wants 
position where appret'lu ted. E„ Walsh, 11 ;i mil Lon Ave., Drnuh- 

lyn. X, Y, 

WANTRlV-llifih wheeled HU to solid Urc-H, wllhin lOti niLlcn of 
DL Muflt be cheap for vosb. John If. Kbonts. Btewafdfti'in, 111. 

WANTED— Schmidt Automatic Eawclswr (Model 1 prcferreiD. 
Will p.iy (Iti.bfJ down and fS.flO monthly. Address J*oclt LkK BIT, 
rrft .wfnTdsrillp- linl. 

WANTED 1 li, ]\ Steam Engine and Roller ami fUlings must 
Eic rhMp. I'hll \V«mer, rtlH Ifidi SL.. Pi' s, violins, l.i. 

WANTED to buy nr Kiel Hinge, for 2 lu -i il. f. Slailonify uiISh- 
11 ne engine and In 3(1 J l£ln dynaino, H- O. Jr, Louis - 

rlllc. I^y, 

I, (AT ymiF Maclilnery. TypcHilLciS, ilicnogntplis. Iijiiiimoi, Mo- 
tors. fi nai - 1 1 1 tc dlglftes, In fart every thing of vuEue, with »ne Eu 
pell for yon. 1 esn rln the business. 1 8 live full pj»rlJi-iUars and 
lowcaE oisli price In reply, 31. (’, BliLLIc, McLea nsbpro. 111, 

WANTED — Moving Fid line on lilt. f. L, Eimllh, Alhkltnlatb, 

JfcMr York. 



FOft SALE 



TWO Dozen New HeirUhls. Pf j' » n ogra ph -■ihit born for $5.75., worth 
(id, H. O, HnlHh, Jr„ Loul st ilk, Ky, 

FOIt ^ALE- Due 12-iFi, DiCld desk fan, 22il vull d, r. in good 
running order. Price, IL Rieknird. R. 2. Keo kuk. Iowa. 

ONE 4*n East wan camera, h.nck ground plnss, CTlCUSlOli f relit, 
for Sftle cheap. Write Olio Fair, ilcl'nrtc. Kan 

NEW and Cornpl fit* Jlcllow Wire Lljhllng H.vstem, lliree H ( H1 
C. F, Invert Ml MjuuIp Lainjis: Post (7ll. Uike !34.f,ti Never been 
used, Stamp for description* <’■ &l 1/3 <t‘n[ per Imur per light. 
It O. HnbcL Jr, K Lm tDil He. Ky. 

S'hs View (‘jiinrra SsS, Flunbsam lens, and mil rtt. $13,0 L, UurkS 
A’ James Penny Pidurc 4’amera (Ih ttcwl !R (25 I'remo Pnsi 
Paid FILni Park Kodak rla new) 111. |2n KnvtmanV Hbl Film 

f ‘ament, wilh leallK-r cartylne cun#, II. r i Kribcl. Jr,, Louis- 

vine. Ky, Si amp fur list. 

AEOLIAN CllANll OHO AN, will] 75 mils nf music. In perfect 
conrilljon. r’lieitp f«ir quick buyer, Jervis Engine & Machine 
Works. I. ii using, Midi. 



WE know nf it dozen patent 1 ' thtil cup he bougld n.t ji small 
t?£:fll and used at a Ng t» rrifl t . Benjamin A RusHell, Fa lent Atty*,, 
20* Dfurbom St.* ftHcagu. 

MOVING Dll TUBE JfiK'hlne (Anitht Mnglln scops). TiLkcs stnn- 
dsrtl Blsft film, has condensing len?, ere. hnune. mecfasulstci, enr- 
taEn mirl stilppiltg bni, for (20, IE. 11 Unbrl. Jr., T^miLvUle. Kv. 

fob SALE 3IAKE OFFER. One Tv. W. Transformer, Wire- 
less head lOrch'ers 3,000 oil ms. Wireless n id omul If Li[ie rsctirdcr, 
1% II. P. water nnnuj-. 12 pmtndJi of Nc. ^0 silk covered wire, 
ll. W 11 sun. Hu St. Stephen St., Boslnn, M:lss. 



BEY BLSTE3 EU ( 'A 15 RON PAPER slid Typewriter Rtblxma 
dlrecl quil s.lvl tiie li-iaUcr's l oil per cent vunf)t. Cwbon iwx, in'! 
bh eels, fl; trlul, duJtcdi shwis. 20 ochta. Ulbtiona, All typewriters, 
any crilur, 2a I’enSfL I’ftaii «Hh order. We prepay chirpm Bcsi- 

<£vi 1 1 1 htii ui A i ;t r J in 1 1 |'m . ^3" I ) i "■ i ■ I !■’ ; i ^ , Ne w Yuris. 

UHL KALE i J L it A I ' L'nil ■■■■!! i l- lir.i-aiiig n n > L malJ-jcmutles in 
IiiteruiUlonal CorreBpflmdenee BdiocL li. IL OneH, Little Falls, 
N Y. 

CUMI^LETE Elect rlcul Library, S books (almost new) by Prof. 

HIdhu* ( oi-L |5,(IH). make LilTcr. P. M. Kharta, Fly Mountain, 

N, V. 

FOEl KALE- BillLird Table, nut] CLunpEelc until t. A EturgalU. 

W. 1*. Kk'iicininhf, atKJl-epcu 1 . Tows - 

PILANEE to hLky any I'uttnliDtijiiKC Cuunm at half price, iiuuks 
ui (fi.uo, In sots (" J1.HH. lusiMn-tlon papers u j (1,(W eneh, tlet 

further rlrluiU, Bus 22-P, San Fra ncisco. iVal, | 

F(U< KALE — Uigur ami Tnlincfu tHisIneafi, four table*; money 
srniker; linen ti.iitiO; leu IikhIIuii, pupal ur cumer. But 1511. Oi- 

fiirJ, Nebr. 

\ I ^ Nonpareil Fcu.E Power Press itiui jin ftmt ty|ie with tWp 
still ids fur Still ; 7 N 1 1 Liberty ftn-l power printing press, (Id; (Hi 
Damon Feel, ?82; others. llis?t far stamp. R, t>. Kuhel. Jr., 

lAntDvillc. Ky, 

FDR JiAliii— 2 Jill sulig?., Wurds umJ iiilisIc outright bj Autlior 
ond IbtEillHltor. (J50.IIQ each, <r partner wanted for half iiaterefl-t. 
Misfl, FlnuchCe I, Nichols, BrtiuSvVidt llnlcl, Uuuui 11, Kaitest 
Pity, Nio. 

OPTICAL goods retail value $21(1 for $25. First, Check. A big 

value, It, p Hubrt, J r. , LniiljitLl ic. Ky. 

:i 4 11 P. viigluc. boiler, countar-ahnfl and IWu "imII dynamos. 
Write far prices. Percy Vincent. Ftiritilngtoo, 31;i1ne, 

TUB kale — I’ antly Floss Machine, (30; cost ifGftl €. Blcluer, 

SI6 Hlglrpu3.nl Ave.. West Ib-li.^cJi. N. J, 

Ftm BA1.K— -(50. (HI of Primed Matter, Envclipcs, Circular*. 
ljcLLL'rhc.nls. rle., for ten cent Agency Proposition, all ready to 
start. First one sending (2(1.00 grta ibis. Also will sell $S5.ti:> 
Mail Order rou rse to rtrflt offerer of f 10,00. flcnrae Uoolr, Silver 
DILI, Mblfr.nl. M as*. 

FINE VIOLIN, CftU Vbt 3<W fat (15. AllftW elamlu a tiotL nt 
eyprcsH olfl.Lv on doponjl . f $5, i; tt linWL Jr,. Lonlavllle. Ky. 

FDR SALK— Portable Cable Teal tfet and Wlicatabme Brldm,, 
tfo.tin. rotrdlllou like U fits', cost 5150. lluorc, 337 liHNill St., 

West Thfiglor. Fa. 

FOR KALE — Pit/ IT t'HEWS, 50 fuHils lietv type, cooiplcto Ohlfll, 

Roy . 1M Pi i :t . Irtd, 

FOli KAE.E IfjkTCja tienul, now. f2ti. LI) airy Electrical Sclcncr, 
new. 37, RnflTet Oboe 15 key?, gubil ub neiv, £15. S, IL Isaaps, 
CiUTfilRtUt. M o. 

MECHANIC?* Our Combingliqn N'LoM-plJtleil Tweezer wjth 
powerful magnifying glafiA, hi Em (her viimv tnVnlnnhle rnr «- 
iracllng flip! lb tens frnm tuirnh. Only cents, Send for purll-pulpm. 

Brown, 2S17 Brlflpe g|,. FhlLniWpfllla. Ptt, 

PANORAMA |, A>("ET(Al takes 5 sizes, U|| ta 4112. Nearly new, 
(IFi, K.,n p . Fin l .onumd. Cal, 

FOB KALE- — Helm Brick MaHilrif No, U. F. 1*. i>ee, TrftverM 
rity. Midi. 



TKADL't .UAlEK and Beg. taihcl wtlli good formula for Ranch 
Basic Mfl. Thimble. 52 W. ft(, N- Y, 

NO. ;t EautniaU Folding Kndiik, like new, Tor (ill, S, Nlion. 
TompkinHylllp. fjtnlffl fklMHi, N. T. 

FDR WAl-lC— l :i-!l. P. Stniiuniiry Ktcam cugiiio iud boiler 
tv lilt all fUliugu, 575. 1 F.leciilc Iflitijeh mob-r, in, l 1 ^ Dion (ypie 
spark pi ups. Stic each, postpaid, W. T. Slioerunker. in 17 Ten lent! 
SI., Elmira, N. t. 

MOTION Ftcinre 3 [j chine and - Doubt* IHstolrlbf SHfirempilcaii 
w-SIh Oriiplele ipitihUu for advert lainK cw Stationary Khn-w. 
Wort! i 515ii. Prletu $75. J. C. Piper. Tipi on. In-d. 

I have over I'M different aubnr'i-tsi In 1. C. K. reference lltirnrtr* 
lRteii wilh me (a h?H. tlmt I can soil spry cheap, get my priisea 
before yon Imy. M. i*. Butllp. Alr-Leanahorn, 111. 

ATTT03IATH' ahootlng OaBery, *150,00, .Marine Engine wilh 
KhclJer. SgS.llrt, Roi 250. fTnrf«toni, W. Yn. 

FOR KALE- A Ss 5 KSivlsIer Press with a lot of Eitie for |10. 
John l*finnpr, Powriora Drove. ID. 

FAMOUS HORNET KPARIv COILS — For vrireh-FK-rmcrJ merits or 
rtngjg cyUhder gas rnglnp. Price, ?4.lipt, Percy Ew r l»g. Drcntur, III. 

FOR KALE— KUiall new gas nr EaioIJru? cugtne j .-S bp. simple, 
rpltablfi, tvarmmhuil. J, K. 1 lunkct , J7-1K S. Jcfferaon ft, 

Chleagi}, 

KEYLESS BOOR LOCKS can be placed oifnnj - door, wllhout 
loi.ls; sEeel anil limllfiabk' ir n Nickel- plated sample, 'mAli. 25 

cents llotnder Nrm-Uy Co,, In di a ns prills, Ind, 

FilB KALE — A 1x11.1 1 , riuci brick pitllCES., mi good as new, and a 

lot nf M elf », cheap. Kelly Broth era Lumber C‘ci,. t nifo, Rl, 

FOR KALE — A story repri riled from I'lipuinr 31efitinmlc3 entitled 
“ r nie TiDuliloa f'T flic Trouble Hun tor, 1,1 by C_ TJ. L’arlet*. ConsEBts 
of Jim cue lug .FnJ i ■ i J nn a of Fwi'icsiS d tfficliill '•'ft— -why pumps, air cnuii- 
prossurs orul ij.is eogfiiea sometimes don' I rperate, FJtfi eenti a 
i"]jy, liOilpiLid. T^c-oular Meehaolcj. 5Vitaliingloh Bt., rbl- 

rngb. 11 1 , 

KTEA3C CAR 0\\ N Elt 3 — Suberr J bo for Sceani Slufor Journal, 
jjjond.N i|i'vutL"tl f a alt'-’ 1 in cars. Hull Well on SR,, Denver, Col*; 
Priiv, 15 eentn -opy. yeur, 

S WITH - F RE MTK iTtY T'EWBITERS. $24 Mfih. lArgesl ktoct 
l ,< Jnt , sl machines Trlul *11 owed, Kmlth- Premier Smltb, VVtlw- 

forrl, N. Y. "NoiljRig Eiut 8mlt h- Premier*, " 



SALE OR EXCHANGE 



TO ENC FIANCE — 1. C. .K Jleclianicul Drawing Course for Small 
mot n I boat cr l .uu e ngine. Lynn L, Gorton. 3Vaterl(m, Mleh, 
KODAKS. ( Tisirerus, Trppwi-iuvn, TuCkiiiE amt Picture M«clk3lie», 
Musk-* I IiiscrutneiLts, SlPKOpllmlia. Watches, i Ham and n Elc List 
fur stamp. Jenkins' Universal Eychnhgiu Chicago. 



POPULAR MECHANICS ADVERTISING SECTION 
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FOR TRADE — TluUh for Witch Or bike irnitor. H. W. Helena. 

Tuivanda. Kan, 

COFFER lididng klodlf, 0 ‘iiL- noil rliititiwi hi thlriy-aLi Geuerislnr 
panel, tnalrumenUi etc. For sate nr Undo fur Sbintey steamer, 
F. lb, Lamar T Colo- 

MIGRUSCOFK, wctqnunil, rust fSm: for jootsroyde- Carl Frank, 

Lawenceburg, In d. 

Jit J DAK, cunt SLY Want Jlf), or exchange. Joins ShabaD, 

Altiill.L Alft, _ 

FOR .SALE nr delta titt for auumiobkle ntn Warner motorcycle, 

1 > . iy nriJijrk'.'itg.. VjijiIub. Ohio, 

EJLl'ilTiNUK OH fcJELL jmiF mot-oik . geijeracurii. aitaiii mid kil^io - 
line engines. cameras. magic luMena, pbtinoKraphfi. musical ln- 
^tniuientii, re*! estate ur anything of value- &**u\ 4 c si -nap Tor 
l»esi trading plan. Nat Luna l iCictiiniie Cu., 423 Client nut. St, 
jjOlJka, Mu, 

" fdr~ KXt 11 a no E Tmiiieoi bicycle. less taxes! cos 1 iiiQ.QO, fur 
Basnliue it ^tenCO iniln e or small lio-tl-LT, or What ] 1 11 i‘v you "i P- D- 
U ..1 LI, Walla WuLla, Was!., 

1.7M FIE ARKS OIL STOCK TO TRADE for light auto. KOi 
S3, Mussetm. Iowa, __ fc 

JC5 C raplsop] 1 une, IUtl records, new, ; $Ij Diamond jmd pearl 
brooch,' new, SHu I 'carl lAu-mulr-e Dpt-ru Glasses. hum, 512; 

IT jewel Ituckfurd min's watr-h. A1 nKitllHon. lit^v , $11; 525 

pi Lr 1 1 1 t i 1 % 1 1 1 :h 1 l> I hors, SSL snap; ?:;' 1 su;'. ihu-t ,nTn* ,.i pa cl- ?(1; 

Ladlftk" solid gold watch. $.V R- Gusrafkon, S37 K Butler 

A ve., Memphis. Term. 

I Iluvl- Htridlvnrimt violin; (SO gull nr; *2fl ifLolin: $IH harp 
(1-Ixl2 ] i hi.); SE ui.i iuii'1 in and X On new 25u numbers sheet DUJF.Ee. 
Whs I I'lTuni bn ■ Or will &t-ll .icnii ra U'ly . i-oasona hie. Sul Lust- 

lumen, 311 Knfll Finite Av*., On 1 ora do S p rJn(p, Gtdo. 

ANGLE Iron and miming gear* : never lined; Mini motOro'ycte of 

lathe. 1, Bt-hniMt. R, Miner fjt .. Ho til h Rend. Ind, ^ 

I hive about US different Subjects in I. f\ S. Fi'liTettre libraries 
Llml I Wit] sell ai cJEchJtmge. what sniihjijet arc you ItUimalrd In, 
it nd wh-iit tin vo you to sh.-Llh t igt- v M^t', Buttle, MpTitunitiore. Ill 
ifi sA 1,1-1 ur exr , !m.ii|'i' ti.r? Lithe i piipinL- and hiilrr Hi It. P. 
r IV. Hollah, ItajMnl, iou-n . 



PIANOS AND MUSICAL INSTRUMENTS 



ISKNlTyH RAROAlXt; IN ]T|i:ll ilHAOR I PUfOTIT PIANOS. 
Hlliihrly used lufttrunuents : H Steijuviiys fi-cu !f"rj« m-: p| l-V-n *• 
Ui-iAjs from SUfih up: !< H'liahlinrlia from fiuni up: ? Kristiea fr.m] 
¥ 2Tnfr up; li Clik-kcringB fr- ni $i^i' ilji; ulsu ordltuiri' pl-l'i Hu h htl id 
I'ptlglM-. STfl use h.LbU tl vcrV (tin.- Purlnr llrntid plnnua at about 
half, wnio for full pmriln ilars. Cjiah ut ivuj jtsrs' time. Lymi 

it Honly. lo Adoir.5 SI,, Chleagp. We jiliip everywhere cm approval. 

Fu Reel siummlw wjtlt every pirmo. 

VVXXfl 1‘lA.VltS heit tcujckl 11 nrl must aiR-iT-ssful. Kalahlialicd 
^il yenra. ItcrprU improves 1 Hi ta if hi: gt-e: S n-.l reanuimc-e. Sold 
direct, Nn ngellts, Sent on trial — freLffht Said; iirFl. IilsL nltd ill 
she lime hy us— In ahr>w tmr fjiltll In our work. If mu want n 
good plane, yum Vive $7* to Very cany ICrlHF Slf^Edly iimd 

• -lilirh-RTnik's.” RieSnwMiy, :: ChtcherLiuin. etc.. *7?1 up. Tufcini in 
CSeLtanse for imprevEcl Win? plunuB- flu rcmiiliT^ ti'fliilehcd, -Send 
fur bn nut Eli list VfHI sJicmlri Ji.'ive anyway - r "Ru--fe ur (’umplefti 
Tnfpru] Alton About l*iatluS." l'il! pflutfS. Sew York Wnrld fiiiy&r 

M A bt>nh 1 1 1 educational IntEreaC every, or ahUuld LnlvC.’ j Free fiT 
(he oakJiiB From the old house of Wing A-. Son, 37.8-3^7 W. 

Tfitrlt^nlli Si., New Turk. 



MACHINERY FOR SALE 



FOFt SALK — -fine LJ-il-Il. 1'. Ilocvca eiiBlnu amt Cuso ateel separa- 
tor, RU1 l 5«, wiili wind ataeker a ml ?tlf feeder; In first l-3h,.-j order. 

\V. Hcndner Re clmcui, Winchester, Ky. 

FDR SALK — Cut? Iiextbc power Hug water InOtOr, J. t 1 . Blu'.ui 
* ( Vi, r Denver. Colp. 

FOR SALK- Two electric nmrcfru. n hUaTlcf Imrsc urn I n miuj 
horse, vults dtreef eurreul . J. <\ UlMm & Cp., DftnVe r, fnl'i, 
A N MW “PRRfl),Rss H I 'I-'lEl'i .ILT. jtjsuline cufilnt:, i^jinplele. 
IlhO. Jarvis l-incLne cv Mirliint Worku. Lilli si tiff, Mtch 
Till; AMUNY STKAM TRAP CO-, N. Y , KatabRal|«il 

1ST a. Improved Heintu -Steam Traiin. PrucijcdhiUty and cfHciemy 
Bunrantecfl. 

FOR SAl.K — New 3 11. F. marine englrii? 4 cyele, f::i6.isu eu-h 
ultes if. Tri-Car Cn_ . Detroit, ITteh, 

FOR SALK— « P. Steam Emtlncs' I h.'-H. F. Pnrtnlile 

IMlrr: 1 R HI. T UPiter; 1 4-f'yllndrr Automobile; 3 small Air 
I 'iHiiprcsscira. fleo- J. A dama, 3?L South St.. New York. 

A hi r gc lot of 2 & 4 D. P. "Standard" 1 ' vertical im bo line eu- 
IflJH-s, niniinfn! mi skS. Is, water rmcdnl ij-pp, with tank and all 
itpiHfiitcS n.':u!,V 10 run. Four i-yde type. I'll w eUglnm in prlg-iu il 
ursie ol n hoi 1 1 nue-hair new price. Wp have many in ikes In hc.rh 
Hew mill llaed omllri on hand il iL M lirueil Which "C sell al almul 
one- half new cokI on I wllIi ct.e same jtiiarantoe. f'alhoni-P Mf|!. 

ro„ {ii* E, IruiljiiiiL Rl-, f lilcn go , III. 

FDR SALK — Laundry Machinery, Coiislallnir of f'uilar mej (luff 
NTju-I 1 ti il-. Bislmj-J I’nliJir Folder. IHsL;on ti'.iLit SlnrolitT. |i 

]tusii|a|i Sturdier, Mrlsl-hanrl setter, I1 i-::ui Slccver, Scjini D;dnp- 
ciu-r, two Sha pers, cheap. T. L. Fa. tied 1, i'luittarm. *t|, Term. 

Fl>Et SALK cheap. Id volt, Sd a tup. dynamo, swltchhonnl nml 
lampT ll'i volt, I nn ip. under type r. r, muter. 10 volt. 7 niup. 

ciielnsed rn riU r, Alplv.c S r,, Sruneryllle, 

GASOLINK ENtjlNER— 2-H. F,. 2-cyclej 2 -cylinder, inner- 
coiiled cumfiletO. CaMEirIr for above f](V. t’urtls {’arbumtor, 

t**. . H__ S nider. 323 __R ■ thbarri . Pet roll. Mich. 

KNIFE GRI NDTIR- — Perfectly fluturriaLlc. new. cost $325, Avery 
a eh'ahnm. Yevny. Tnd. 

pnu SALI'l — A u 1 mil iet f f $%?< four cylinder jt:is enslnen, fliiLl- 
uiile for marine, Hatton* rp nr autumoblLe trucks, best (wistructlnn, 
;i I Lipii uum cr>sc For parti nils re ni»4 price ilif|Uiie if J, 13. Allen 
.t Cu St. T'nltl. Vf Lilli.. 



FUU SALK — -3tl II. P. Gab I'rmlucpr; 71 -> H. P. Douliie rplluder 

I litnolinr EimEnr ; SO II I" single ryllndcF GA^<llrie BissEne. dwi|>. 

Have been mwrj hImhiS pile year, Tcmiflul A ^iunahan Go., Oah- 

knsli. Wlf. 

2 Li LEorsepow i.-r 2- cycle Marine EncLue arid Magneto, new. S5U. 
Rng 27 tl. IliyLdand Fork. DCk Moines. Iowa. ^ 

1 6- Foot I'mvcr Lathe, tuick eenf, JGO.OEJ. ] Wescott drill chuck, 

tl^AiQ. G. IYt Irving, WqlcrvlILfl, N. Y. 

FDll SALK- — 2 II, P. "Marine Motor, complete. Good Ok new* 
g3~j.ua. Itediiini Ilcimliek. Merrl n 1 ;■ ck , \Vi s. 

FlIKl l G. lUfKEW, Bccnci'J luuuJ WemL, Rmss ilulI Iron work* 

I rut mafliLnyr^ hcHitln mu i ni-Ld L nd S-. J h-h plnlm- rt Si. . GhLuaffu , 

ELECTIUC MUTOlia mot licnorurors. new smd ueournt Imiul. hi 
(ill st^.Ch from I/-LO t-o Sod II. 1‘- Okon ■ HocUscr Electric ilTg. Go., 
SC. Paul, ML 1111 , 

foie salt;— tV. F. liMint* ScrewcuttLna Engine Ltiiiiv. fool 

puwtfi-, Ri in. y '.cirtsr caiuLKTiud. aulm-nnitLc six R. b-rd chuck*. tuOlF, 

etc , all new. TLiis Ln truly ,1 nine bargain, stamp for full p^r- 

Ili'Uliir- Liiwivnco G. SIQltz, ill Haynes Si., Dayltm, (J. 

FDR SALE— One 7U U. P. Fltclihnrg Four Valve englnU. lBOfl 

paiU'i'iL u simL one year. One- 2<m ampete Trlnmpli L23 Vuff genera- 
tor. I. T„ Foncett, 13^: Farter St., ClnHlan--pgiL, Tenn. 

SKRASTIAX y Inch iwlnE 30 t*ed. JTh : Rhephard 1> Inch awLns, 
21 Rich bciwecii centers, ft"; another St iiicti swing, 12 Inch bed, 
v-:L. IL O, RiilyL Jr. Lou LavLl le, Ky. 

saPKTY GAIL IRONS for eleratijr* fumtshMl i.y us. Make 
your min Wuod'-Hurk from bur blue -prints, SLmpIc, duratjLc. cheap 
and ^if" Id It-r Man ufu during Gn., In-rtiana polls, Ind. 

SGRi'Av cm ting Lit the. ten Inch- l J ricc, fifty dolhin, F. Cutlln, 
Wliiated, <"i. 

2 IL I r Si :il binary (uir i . boh L ai Easnllne engines, J2U. VVTiLe J, 

Slifda. Mil IV. Iflth S iTilojJgn, III. L _ 

r’tUl SALK I’llLAF- 2 II. I', .Marine gasoilne cnaliie, nearly 
new. tiria Ermine GnruiMiny, Norwich, 

‘"JJE.Vi Ll SIIAI'LL^ AM.' 3-I.AM-iES. High flti'ule UwrUivC*. 
S-lti. atruko, lO-ltl. tratvrse. spkunlid tools fur luadiiuc anLl re- 
jMtir slicips, KsraKcs, cL-'. Semi for circular and prlcea. 1’. Il, 
I'hflvrml A: Cfl,. Jors-ev GRy, N. ,1. 

MOTOR HASTINGS ur finished parts, 1,-'I2 tn ^ hp. Djm*iu<«- 
Two to e I glil Eight, high granite, Winmcrolftl machines EnuiOMfi 2c 
si a hip fur circular. F. R. Avcijll. 3HV Seven th Sl. r Buffalo , N. Y. 

FOll SALE— Rebuilt SLeani Euslnes, Rollers, Pumpa, HrtRtf. 
Mad 1 I 11 C Tnn]§, Tnhks. S;riv >1 k 11%: ami llencrul Machinery, all 
kLndri at bargain prices, l^ut us know ycur wants. Tin? 11#- 

>fochlcLcry f n o.. 1 7 fi l Powers Si., t^m-innui l. niiio 

! L AN I ) - 1 '< I W' )■; R betid Lug tuulst labor- Saving, money-making. 
Estcss A- Dolan. Sanriwleli, Til. 

FOR SALE — Gasoline engines for uuluiiioblle, marine and b[.j- 
1 F-iimry W«rk J also UastlliKB and u few Bccoiid-liand cuffLnes, eJieap. 
Apply, with HtatnsiB. R. VV. R Icha n Iso n , R. 3S. Fentla, III. 

SD r M K j lti Mi NI-AV in Gom-roie l-Eoi k Machine MLirrn; 1‘Jer arid 
On 1 a 110 . uE.d Molds. Write fur ritculih and prices, Proctor Bros., 
2122 I si^ he II a. Sl. r Kvanaton, III. 

K'fiEt SALIC— Engine lathe, swings flfc In., takes 2^ In. Iw- 
tween «sHrro Guruplete wllh full set change gears tu cut all 
■-Lkp threads, 3 lu 4H' In. ; urlue only J |3.fth. AddrtHg L. F. GmJri- 

mea & Sons. .Mlci)'to w‘.n t Fa, 

Foil' SA LE— HompICLc set of cast in if* with all material and 
screw a wllh blueprint for A* U. p. harlrnnlnl stutl'inary gusollh* 
engine wllli governor : price, tlth Cimel Motor Wks. . 17 W. 

Madison Et,, Ghlca go, 

A. fi. MCDONALD. New an-1 peennd-tiand engines arul engbia 
repairs. i>u \V. Monroe ist , . Gliimmo 

THE REST and (’liCflpeat Goncrell! Hluck MaeblneT maiLufActiirEd. 
?If?,fi-i>. Write for particulars. Procter Rms.. 2'i22 Isabella St„ 
Kviinsirtri. TR- 



MANU FACTUFtrNG MACHINERY 



WK WANT f r iii.uluLlcI urlng. die*. nUimpIflJ. spinning. ctMllngj 
plating; hit vu sprclut fAClIllle* fur titanufacturing p.,Ll--ii.i aTtJete*. 
special machinery, t" 'lit Do mclaj work In nil lit* branches. Let 
OS develop your Idem: get our eatiniaie; Lf made in pietfl], wh' juakc 
it. National Stamping & Ek-c. WorU, 1.>7-liR Jefferson Si., 
Ghtrag'i. sg-c ejlBptey Ml on pngc ll I , _ 

DIES. TOOLS, AND METAL STAMPING MADE nn sliort no- 
tice. Alias Stamping ft FVdiug Works, 88 W. Jackson Bled.. Thl- 

engOi 111. 

METAL RUinpinga. I Lp 1 1 r rii.uintJici urltig, tliei, lOuljiT’jiKS, apeehil 
tnfichSncvy, models, pullcrtti. experimental work. Ilusln order*, 
special ,'ilienl Imi. Wealbiky Mfg, Qi„ l^qke Ht. . t'hlpaff e. 

WE VfAKK THE FAMOUS Nun- rap-liu;jM» r |nti|-jirri'in ItRASS, 
BULL POO ft iif*. Send sketch, ur v'iieipJc- and siw of unrsp, 
force f I mine, t;ha il anopga I'nllcm Works, tTiattannoga. Term, 

LKillI' MAN UFAHT BRING, metal pnectslt |cs. psUems. KLCuirfiT 
pijjcrlnivnlal work Iron, RruSs nurl Alum Eli urn. castings. North 
Ghlejisru Toni Works., Nnrfh rhlrsjto, Til. 

RIFE AUTOMATIC HYDRA I'LIC RAM. Putnt^ w.iicr by witir 
ptui'er. No ntli'-rdlon; fan rxpruse; i feel f :i Ll elevslga water ,1n 
feet, etc. Guaranteed. Catalogue free, Rife Ruin th., 2131 
Trinity HulMIng. N>w York HLly, 



PATENTS FOR SALE 



FOR sale — P atent on Removable Furnace Oven, wimple. In-- 
expensive an<l ndbifstahle to any furnace. Raves money by baking 
in beiiling pi hi. All replies nnswvred- Sturms. 21 mi ALlrlch Ave. 
So. , Ml nn eapollfl. M Inn, 

43AFKTY DU«T FAN— I'atchi No, fl£i8B0L Pau has cover 
Operated hy ^Irupiy hj 1 mcglii g handle, clones aLitotnatlcally. Thff 
“Safely" Ja t ! : 0 coming pah. PnflO cash buy* rights. Q, It French, 

7?in Jaek^on H h . • ■■- 1 Chicago, III. 

FflR SALE i'lUTni Nn. ASfUng. A new and useful llnprove- 
nii-jit tu Automobile Lever, Fur furllicr tnfortnallon address T A, 

llu-U-fi d(L V Ch^ppu r! '.I j.uIvl. rL- Til 






rv/rui^AJi ajlp ¥ jljk j_ naillljr 



TOOL FUK culling endlpss «»m nr fllnls in inicid. Patent for 

For particulars address Gardner and Packard, WafcAthL 

Ubh. 



PATENTS 



MOST PATENTS ARE WORTHLESS— HAVE your idea* Jnvee- 
[Dated hjh] enoLk p;j terns developed by pifcj l eiiffLnem. Elect ro- 
Mechanlcal Engineering Ihircatr, 4<Jl Monsd nnch Hfrrt?k. Chicago, 111. 

MO PELS Iliads fur lnvetilOrs. Low prirefl., Howard Mcrrynunj, 

TowHh, Maryland. 

]'ATG.\TS — New liiTSEitkl)] and piLleulaLlt' ideas If possessed 
of merit and praillc’ai ut Lilly, developed amt f,ld. Marlin M. 
Feeney. Gamble Bldg., SI. Louis., Mn. 

M I !i ' I LA b H A L and Falotil Office Draw Inna made from niLigh, 
sketches. ficorl work at reasonable price*, J>. A, McNeil, May- 
111 . 



PATENTS SOU) for 5 per cal. We force sale* tiy ■">'.]] slant ac! - 

mi:i-jn^. s.^uj^ for plan. Patent Sales <'»►■■ McMjajitriii c, N. J. 

PATENTS SECURED — Inventors pocket ciiiupftB ion free. Send 
iSncrtpILOh for f^-O opinion. W, N, UOaCb, Jr.. Mdienlt Bldj , 

Wash! I LIE I Oil , D. 1'. 

INVENTORS WHO WISH “TO SELL an [right or on 
[duo so Cf, mm 1 1 Id eat t- with Mei'luLlllriL Engineer, HJUi Si- and 
ISoulcVitrd, HibubilF, N, J, 

DON'T PATENT A. crude Idea. I develop yrmr Invention, pn.* 
cure best protection and advise wiitii not U* patent. It. b\ liarl- 
aPti, Patent Solicitor, Mechanical Expert, 3H Cortland! St.. New 
York- 

PATENTED ARTICLES MANUFACTURED to contract. Don't 
let JOut patent lie Idle; «c malic dies ulki UKlIl. and manufacture 
ytmr article ready fur market. Win not write now 7 Southern 
Stampi ng & Alfa 1 . Co., R. K. Nashville . Teno. 

PATENTS sriLl> for 5 per cent. We force talcs by eetiataui 

advortl^iliai. Sund fur plan. Patent fvnltra Cu.. UBrd^otflUF, A\ J. 



PATENT ATTORNEYS 



DON’T Spend * dollar on Patent a until you hare read out free 
benk. Heujambii 1 A- lla ^clt, j 1 4 F St.. Washington. D, C. 

PATENTS— Geo. E. TfiW r I'alcut Lawyer. 1HK F Street, Wash- 
inslon. I>. C. I'eratmal attention to every cu*r — a matter uf hrs( 
Jm porta rite to every client. Write fur terms and referenced. 

PATENTS. TRADEMARKS. COPY HIGH TS, Reliable Mrtir*. dU 
rCaAOnaLile terms. Advice ft ft. WAsh liigtuh conueetiu]]. Ronim- 
hrirdt &_Co.. W-\ Randolph wt.. Chimeo- 

IMPORTANT NOTICE — Head my one-half ptg» a>t. on page 
114 uf tills magazine. relative To iultmTs. trademarks, etc, Special 
nffri-H, con rained In the ad. E. E. Vrooman, Patent lawyer, Wash- 
jngteij, D._JL_ 

PATENTS. il-obi and $5 per nienUi alter application U 
filed. Highest references. Lonjx eiperleitee. Ibiok free- Obtd 
lUlJnhm. 1'im-nt Aitomey, SLiJn Otflro, ClevelaTid, l). 

PATENTS— H. IV, T. Jen her, patenl attorney and mechanical 
esxie-rt. ihi* Y Hit,. W 4 i*(ilnf ton, p. o, Ettabllslietl ISHa, I make 
Eitk ilivcslititlon amt repurl If patent can be had, and the cxsil'E 
eo*t. feci id Ln full Irifnrinatlun. Tm tie - tna rks registered. 

TWO UOOKS FREE. Shepherd & Campbell. Patent Attorneys, 
!fHA Mcstlll Rida-, Winlilnatou, H. C. :; 2 Hi Canal St.. New York; 
K imboli Hid g.. Boston. Pateult sold on eouinnaaloii. Pruinpl uer- 
viee, lundenile ruttH, 



REAL ESTATE AND FARM LANDS 



FOR SALE— If you want to pet it fine farm of Gif acres in 
South Carolina Mr iJonit nothing address Win. A. White. Pul- 
ntfltn BlLtff, S. C. 

SOME CHOICE gwernment horn rales da free! Rieh soil, flue 
id [male. B. l.ucku, Vjiiled State* Court Cemrulsaibiicr, Sprlnjier, 
New Mexico. 

FOR SALE — Uj(I acres cf uttim proved fann land, three Eidte* 
friim llruali, Morgan Cu., Ci to. LigtU di liars per acre, a snap. 
J, t’. Illf nin, Denver, Culo. 

BE INDEPENDENT— llalM Htirkn m and frtlH. Staall tracts In 
<’atlfornln. SVrlle for tvuoklel. Santa Ituia Really Company, Sanln 
Rn?a. C»L 

BLOCK TOR SALE; Town C.OCO popidatloii, Stnrej, tenrtnerds 
nnd rented roubiS. CSOOd ilk 1 vestment, s 1 ^ ,000. D. U. IVyman. 

Ora 1 1 gr , 

FREE GOVERNMENT HOMESTEADS, Nearly a billion Aem 
vaeunt. OJlk'liil LH-pa{! M bonk, "OAVCrfiment Lanls, - ' i'IvsltII^-j 
land* tn every cuunty in I'Lthllc I. and Stales. How to get a 
Homestead, Inrlgbled ImuSA. eip. PrJre. ioe powtliaid, Webb Pub, 
Co-. Dent. 3BS. St. PriiiL_ MJrirt. _ 

O EH .'If ARlt HOME^ In the famous Uncompahisre VilltJ 1 . Tula* 
ratio. Ten-acre IruCt-s: eaay terms. Crops never fall. Write fn-I 
particulars. W, W- Phelpa. BP1 Eiehanpe tlldg.. penvff. Coin, 

|L<W ANNUAL INCOlfF. FROM AAFUPE, t]^ fibre plant, 
pltrtple fta gntd- Ten acre ideal ranch. \V( plant and accept part 
uf crop 11 * tntlf p^ymoul Balance, easy lnatJillrpenU. Sptn-Eal 

C hin. Free 1 wok Let. AtftSCftdor Lnild Co,. tscnrrltt Bldg., 

[ansas City, Mo. 

EXCHANGE— (3.000 Equity In 120 acre* timber for fully 
equipped tonrJri? car nr town prrxntrfj'. also (i.500 home for Colo- 
mdo land. A. S, TkOvI n s; , JrtclwonrHle, lit. 



FORTUNES IN SUGAR AND CATTLE. Stock for Sain In « 
Naw Fin Ida lion. Bin all motLllily pnyment* wilt secure fbr you an 
irtKerest in this (iifiLt pnlttprlse that Will g5re f4U art annual 
in-ronti 1 fnr life. H'rite for petrticiiiara. Los Huifcouea 1’latiltllun 
Ctt.. r 7-4 GrvsSe Hldg-. Lofl Angela. CmI. 



BUSINESS CARDS 



EVElRV ENGINE works better when packeil with "Eureka Pack' 

in*. " Your dealer trill ftirsdeli It. 



BLACKSMITHS 

GOOD RLAUKSMITIIS are scarce nntt but few learnmj the 
trade. And Uie smith comes IlFst Of all profcHalqn:-; or trade*. 
The smith rmitl make the touts first fnr alt. Re a Master MHmtdc 
khd expert slii'l worker by Utlrig Toy's Treatise cm new nirela ex- 
U tabling tiwW Co work them, Wllb llif methods and iveldin* Cohi' 
pciundk every beet -n'iLI be a SylJd weld. Also seventy -five modern, 
easy ways to do bard jotu. Alw tWP-eolored lool-tem paring charts, 
t'hart A eyplnSns ftiini'fllEnjx and hjirilehlng. t’harl H explain* 
tempering nil tools (0 a slum lard, All for One Dollar. Valuable 
ramplea free, Bend today, W. M, Tuy, Sidney, Ohio, 



CEMENT 



IF VOn WANT the best Information on cement, and eprierete 
rtHiatrijction, subscribe fr-r Cmierete, leading cemeril and concrete 
montbty. Simple enpy, 10 cents, roncrete. 1SS Newberry Rid*., 
Detroit, Midi, 



CONSULT! HE ENGINEERS 

ENGINEER AND DRAFTSMAN— Inventions and mwh&EtlCkl 
ideas practically developed; con suit ji tUm ; l-sI J In a (ei : wtirklni draw - 
Inss. Woodla wit EnirfjLtHir, 64,13 ifqnroe Avc-, Chic&go, 



ENTERTAINMENTS 



WIGS, any character, fi^r, Nine eolnr Grease Faint Asdbrlment, 
75c. it ills, Burnt Cork. 3f»e, Eyebrow Pencils, lift, down White, 
:tftc. e(C- Percy Ewilij| H Decatur. 111. 



LAUNCH AND STEAMBOAT MACHINERY 



BARGAIN. Three horse power General Eloctrlc Motor Used In 
Electric Uiuudi. Volts 44. Amperes GL Speed 0T3, lea, A. Gra- 
hsm, 36 roFllamJl 8-t,. New York. 

SAFE ANfl SlTlE, therefore NOT Eascbne. Eennqnileal and 
long-lb' ed, thereff.ro STEAM. Nothin a ^iniidicatt'd or uncertalti. 
Built d> orrKf to meet cnndlElcms. f’atalufiue free. Marine Iron 
Works, V, Ha luted Italian, ClilrnjD, 



LUBRICANTS 



V At V OIL, clean*. Dulhlus, preteuts rust and lubricates. 

Sample free. Van WTnkle A Van Winkle, mdgevrOQd. X, I. 

LUBRICANTS, asbestos, graphite and ml™ candles for Ioi.m 
I nolleys mid abaft Inga; no drip : no dirt; economical. Swain Lub- 
ricator Co,. 350 E. Lake St,, Cbtcaeo. 



MUSIC 



BONG -POEMS Made Valuable send JOUH today for FREE 
criticism! and Full I'artlculars. Your ptu-rn may x!rave it bis Hit 
With the right kind of music. FREE Booklet rails you to 

mice™!. Satlafnc !! 1 n gUflnLhired. Fifteen years' reputation, Ar- 
tliof A, Perm. I 1 Daly's Tlirflinr IBdg.. N. Y, „ 

SHEET MUir'IC, 1 eopic* for 2^c, A post at will bring you aur 
Ion* ijpt of all the popular and latest hits, tfemple's Music 
II rinse. £04 Wrat Ave. . Norwalk. Conn. 



RARE GOINS AND STAMPS 



$o.T', PAID Fllit RARE Dnle 1653 Quurteu. Keep all mntiey 
coined laffrire lSfeh and flend lu cents at once for set of two il- 
lustrated Coin, and Stamp Value Books, size 4x7. It may mean 
your fortune. C. F. Clarke t Co., Dept. 31, 1^ Rdf. N. T, 

OLD CfllNH WANTED. Send lDc for <atr Large, New, Illus- 
trated, Buying CaEalogue of Gold. Silver, Copper suid Nick ft 
Cclni. Alaq Smooth. Pliiftiraii and MuHIntcd Money. Michigan 
Coin A Stfttnp Co,. Detroit, Mich. 



RAZOR SHARPENING 

MATERIAL ENOUGH TO RJ^HARPEN l tKio'Sifel^RUiif^ 
|rit> n MetrojiolHan. 'Main. Dufa iqnc : _Ta . 



TELEGRAPHY 



TELEGRAPHY taught quickly. R, R. wire In school. Living 
expetiKcs earned. Grad mites a staled. CorrrapOntlenee oitine If de- 
alred Oal elofrao free. Dmlae'a luatliyite of Telejrraphy. 10th Rt. a 
Vjl I jji ra ho, Ind. EsI ahltshed 1S74, 



TYPEWRITERS 



l CUT PRICES on Olivers ; ship on approval. Other makes U, 
Ci, c:c. Ask me. Write now, A. F„, Atchison. tllO M'est 21at 
Chlrtpi. 

BRAN It- NEW No. 5 Oliver typewriter, (S3. Frank Frenis 

Cloven late. Pul- 

1100 Remington typewriter, flue condition, ftt 111. £5 each. 
Hmlth Premier, #10, Olivers, $23. DensnUJiVs, bjLll lwarlnjr type- 
writers. #13 Guaranteed to be In pood writing or: I ex. Sample of 
work itnd Hat for stamp. R O. Rubol, Jr., 15.3.3 Hepburn, J.puts- 
rlUe. Ky, 

TYPK WHITER HAHOAINS. CnlltTaphs, TS ; Hammonds, Jld; 
BlLcke]]sderferi, (12; H«ulitgtcna, (15 up; Smlth-Pramlera, $18 up. 
AH tnakca Vi to li prl^.. Get Illustrated catalogue anj bargain 
list. MiTineaoia T>pocrrlter Excbanse. SI? Hennndn Are., Mlhti*- 
n poll 4, Minn. _ _ _ 

TYPEWRITE RR. All make*, fftllgrsphft, tft; Hammond, Tost, 
Williams, DensiUOre, (in; [teuikigton, #12; Oliver. #24: Underwood, 
(3&, Year's tfujiranlpr Send for catalogue. Hsrlou Typewriter 
Ex., Dopi. E, l. £13 IV. liSiL Ht,, New York. 




MISCELLANEOUS 



A "JAB VIS" ELECTRIC HOUSE PUMP will fumUh your 
house,. Atahlr or garage with all the Water you tired, Iifirk> El- 
aims and Machine 3Yks.. lai li^ lf it. Mich. 

TUB must beautiful, reliable, and cheapest peanut Tender m 
the market. Send fnr circular, Simplex Company. 215 MKILH 
Bldg., 'Wnal; Jn.pl f-?a. P. C'. 

THE WORKSHOP COMPANION- Two volume*. Ht! and 126 
pftgea eac'tlr llfmon guikl paper, cloth hound. Contains simple, 

i irlgSi 1 , 1 1 formulas Mid pmcesSra fur the mechanic 1 nr .mint cut. 
rrJ<t\ single viditme Giv. or imih +i 1 5, prepaid. &itl*facLlun 
guaranteed. Wiley .^undersoil, Ucpl. M. YpslUmtl, Mirti. 

A Modern Article for modern people Is an ELECTRIC CLOCK, 
We have all klu-K Imperlnfc KlectHC Clock C*r>. , fcrunHe City, 111. 

WANTED— RAILWAY MAIL CLERKS, City nifrlvra, PoitolTLM 
r’lerhs.- fl0f)0 ys'firly. Many exam] nations sewn. Preparation 
free. Write 1W laudiiia Franklin InsiLtule, Dept. G. 21. 
Hnchreter, V, Y. 

Iinws THIS — Gummed Stickers. fJ.M! 1*2 in. any 
printing, Other si rA's and draigua right prices, Regallner, Schmidt 
Building. PH I Shu rg. Pa. 

NO. 1 KODAK, like new, S8.T5, |:tl) Panorama, perfect, (19. 

130 Fremo, txE, *15. *505 Italian Harp, 1 1Gb. *lfli‘ Ualveml 

llammoint. 125. National Tjpewrller, >15. Berg. I^Mara, Iowa, 

GOOD PRINTING CHEAP— l.iHiQ good white esi retypes S%, 
f 1 . US ; 1.000 good hand letlechcadj, $2.00; 1,1100 ddlehuda, (1.50; 
i.ooo statement*. Si, 50. Litter quantUh-D cheaper. Arthur H. 
Kraus, I), Cheslnut St., Milwaukee, Wis. 

CARDS — 1(111. name, address, prepaid, 10c. H. A. Phelps, Box 
gfc GlororsvlUe, X. T, 

DRY BATTERIES RENEWED cheaply, last long as new, cur- 
reel sclent [fle method. Fetid 25£ for Instructions. Fairmont Tele- 
phone Co,, Lenthimm Corners. N. H _ 

ANYONE ran make rubber stamps, type, etc., with my process — 
quick— rag— cheap. K, II, DuLlcy, Id PI T,YI I In iv Avc,, Ithaca, ¥, 

on HEl’FEPr Of *15.011 ire will send you a genuine Diamond 
Ring, 14 Carat Ti(T;sriy lieldter Selling, actual toIuc. 125,00 m 
money refu.nd.iKl. .imH jn, i-t2i: N.-iih a-nn-i. PUilat^lpIda, Fa. 

GBEaTEST NOVELTY. Petml! In a mu shell, tnc or 1 2 
Rea lit If id Post -card views, of Detroit, 113c. Mrs. Watt, 729I£ 
Wtnjdirrml Are.. Prlroit. Ml-rlt. 

MEN — MEN — MEN and Men only. Send 10c and yau will re- 
ceive I tisyful articles. Remember 4 useful articles Address Eail 
M- Woodard, gbiTS St. Tikhon Arc., Cleraland, O. 

Seud 25c and get the Istral novel I y In Jewelry, brooch nr scarf- 
pin. Address D. nEtd F. Jewelry Co,, 311 Cnixuton SI., Prev r „ 

it, r. 



PUKUOliAWS Alulnihum Solder positively cIol-m ttie work. Solder 
:i Inmlnutu as easy as tin. hrus or galvanized Iron, price. S3. “u 
per pound bar. No aLauii]'?. 1,. PiirbiJrnW, 2253 I try, -ml 8L. 
fla n Francisco , Cal. 

JOLLY HOOT OWLS— The Magazine that's Different. Hobbits, 
Farts, Firt.ln.iij Foretold mid "Taeob* Friend,' 1 July Number, "As 
From I he Fluuds," August Number by Clara Estelle Haumhfiff, 
America's great writer. Ispeelal— Yeur'a SubecrEptinu with Beretai 
pretty cards f^r silver quarter. Jolly Flont Owls. DepL F, M,. 
Blrmlnfitianq, Ala.. 

tub lUTsINEFS CARDS. 50c. A'dditlorml Ian, % H’. 1,000. 

52.25, Postpaid anywbtere. Rowman Card Prtnllng Co,, 5£l3 Car- 
penler Chlnagu, III. 

NEW CORNET. #1*. Fine violin, bow and caae, *15, New 

HmndoUn, (l 1 , Washburn Guitar. *LY Fhie EanJo, (3fl, Rem- 
ln*C:m Typewriter, *25, *|0" Brooke Vlslhk-. |2t. Cbaa. Hera, 

l. rllant, Iowa. 

LADIES' < Vi] tar Ploaer anti Supporters. Easy Fn attaeb. No 
tearifig. scn.il 1 b cents for aample. Atlantic Novelty Co,. 251 

kth Are,, New T o rk. 

FREE TO ALL — Olir cjiIbPtii^ of TrSi'ks a ml Nnveltles. (If, 
Nulionat Trjek A No reli y Co,, 3 flin t Slat e s i r . r hlcago. III, 

PRACTICAL CAMERA, with Developing Out Ell, 21c, Larger 
sizrti, 50cj 75c, t-l.na. CTatalngue free. H. C. Tubb. 15iDftA. 
Bru-adway, Xariu'IUe. 1 L emi- 

MENU your L'e-Elulold H-r u m .: v* ■ b:iCti-ry Jare. Inslruetlont, 25c. 
Ttiomaft Wlt_3on,_C k-n 4 Falls. N. T. 

FOIl Ml TLA for renewing dry bn 1 1 cries, one for invisible Ink. 
i with 25e sdver. Box i Xn IT v : Vi m I Park, Dej M oines, I owa. 

4, i iflfl Formulas,* tedpes. a bit lr;ulc srcrcls in 4 r»ii p;iae volume, 
cloth b- Urid, only 4 or prppatd. Worth }r>,00. Satisfaction guar- 
iinleed. Cbitrlea T, Sch ania, Rftatfloc . Mb, 

AUTOMATIC trpp door <>[>i i rier, Ofwns dwr froni one, nr moire, 
places In room. Just llio tTiitig Tor cell nr doors. Can be Lnstallocl 
by anyone for S*c. Uctallcil blueprints, 35c silver, C. A, 11, 
Ltflt Rut H, B SlHUr-n, M rs Moiriea, Iowa, 

PPINX TYPE FOUNDRY, 39 No, 9th SL. Phlladelphta. Pa.. 
H the cheaiwal p-lar-e to buy type nnd at] kituia nf printing Hmterial 

, 1 1 = ■ I rt" •. r 1. r^.- ur -III,-! | Srr: I f. r i;i f:i H 1 . 

HAN 1 IT Mue-prlnEml iBhle sticnuLcip inches and fractions nf Inches 
In derliruiTa of fort^ 1.5c, IV A. M'.‘NciL Maywood, 111, 

PIIOTOC ElA PUS TRANSFERRED TO WATCH CASES nr oilier 
Polished Metal :-<indace^. I have discovered the m it perfect 
Process for Trans TerrlnB PhotoEraitbs, nml offer this complele 
tVjiff-.s f, r Si an fioj-irge C i. ok, Silver If SR . 5TIEforil ^Inss 

Ml msT CARDS assorted. -I Vo. T"0 Cdli: s cards, Vic. 50 
Bedding inyEiollons and 2 envelopes. IS. 00, ar 10D for ?S,on, 
Htamp fer Hamyile. II. A. F 1 rips, Pos Qj.,_ Clo vebsvitje, N. Y. 

IF your lewder does not keep those El^-tric Clocks writ* us. 
Imperia l ElaoH-i e 'Clock Co. ft rani La City, 111, 

500 WAYS TD MAKE MONEY— 220 -page, cloth bound honk, 
i 1 1 1 ■ v ffic prrtwitrt. fiat bfaet tun guaranteed, tvjley Sarideriiotc Dept. 
Vf. Ypdl.mil, Midi. 



MECHANICS- MILL MEN, three guAralilCCd fOrtnuliS for tecul- 
lins dull tiles by i( cihemleii process. worHi to you two- thirds of 
ynur file bill. Price, gl.f'rt, J. F- 1 C - sift. Gray-ganls., A rk. 

COMMERCIAL AlOTMR YEHICLE23 — Itead the "Power _ B ugon' ' 
for reliable informallnll nmconllai motor trucks, motor btiacO, 
motor eabs, and other machines employed for btialijea# purposes. 
Issued mcmihly ; single copies. 30 cents. 13 a year. The mo&t vain* 
able paper of its kind published, Thu Power Wagon, Metropolilaa 
Flloek. Chicago. 

Fine oM ItulLin Vji Itn. bennilfLi] tone, perfect condi- 
tion, includJtiE casa and bow. Jewel Co,, U3G N. iftth. PlilliiiLcD 
phtas. Pa. 

1 Make neat i| tamings Irani rough sketches, Rcsswutble, W, 
W, IUniili, 4236 fian FriihciscO. Si. LoiiIb, Mo. 

PRACTICAL I N FORMATION FOU AAlATEfEiS VYc furnish 
Informal iun and advice for experimenters Ju Natural Phihwoulij 
jiju.E Qnirrsl Chemistry, Chemical formula n fnr jlppIUtI aria, aa- 
saying and fuajng of days and ore^i, itDllllltig <-f tlqjilds. proijue- 
tlon and Hilnufarrun- ■ i T gnscft, uclds, liigh - e rpl na , nils, alkal- 
ies. eampoLtnds, mixture*, petroleum, paraffine, uspliah and cgal 
tar prtKluols. 

ClLamlcals furnished, apparatus remed, for sale and repaired. 
All advlre Atittir you In an InlcHlactil nlid eacy -unJenUood 
ficrannat ieltf-r, CnrTC»p<>U (trace SOUultcd. Will F, Ward A Cn. 
Ijjihorauury. Humble, Texas. 

PHOTOS tftke and make in in minutes ; apparaius Bige- 

low. Bloomington, Til - 

NEW ARTICLE, make U ycmrHelf, toels Itt cverj' Jirttn 1 . ma- 
terials bought ary where, cntl muku 2^i> dally, tells 10Q per cent 
prnEltj every pen and pencil user needs M , unlJtiiitfd drBUILil, 
Hample Mitri Instructions, four dimes. ApptlJtwt* Co., Box 201, 
Dalian, Texas. 

ltlfl CARDS 50c, Additional 109. 25c. l.OQfr. J2.45, heat cards 
and workmanship, PuatiLgc paid. Cash wILh onler. F. H. Smith 
1 Yi nil ri g Cd. h Fund d u Lac, Wiaeansln, 

WHY not an Rectrie clock? They keep better lime. Iruperiat 
Etecllic dock ro„ Granite City. III. 

RUBBER STAMP — with ypur name and addt'^h.y. 35c. ZJ. F, 
Sanlt, Ren I^nmoml, Calif, 

MAKE your awn cuts, Instructions, tmiterlal. 50c, Wiiilett so 
you coll bnitiTstand H Hansi-n, 51 Brenner St., Newark. N. J. 

SCISSORS AND i*ASTE and one dollar capital will make ynti 
$30.00 weekly anywhere, llils is the greatest jitlrertialng system 
ever devised i*j- aciyune anywhere at any tlcne. Thera j* no cud 
to its pesalbl Ellies. Anyone, male ur female. Pill work ill ex- 
perience ujniive:viar>. IVc send you full particular* fnr one itullar. 
SatitfTaciitJJl guaranteed or money reltirned quickly. Hc-mti Specially 
Co., 27 Grand A re.. Akron, Ohio, 

VENTRILOQUISM LEARNED BY ANYONE Easy, No fake. 
^Yrltc how, IJonel Scott. 1U>2 Gndrhnux Dlilg, N i j w Orleans, Li. 

NO. 1— LEA R N TO HAKE MIRRORS and buihu hlg money at 
home, Stamp brings Sutnple and adelce. No. 2— Le^rn Iq make 
gold— metal; Stamls noli] 1esL r dues rmt lurnbli. fiialnp brings par- 
ticulars. No. 3 — fjfairj gold ainl silver plating! perfect and In ftt - 
Bui. Stamp fur iulvln?. Eagle BLrpply Co,. I>ept , 13. MfltFun i, Id. 

NEtV flrepronJ' cgndilngl Inn safe, ill, typewriter dvgk, csbilltl, 
WPi hulJer, _ j I2.5U. Victor gafe Co.. St. IjJuLi. 31 u. 

HANDY DESK CLIP, attauhra l« mice of plgoonhuRb III. Ida 

pel 1 1 Lulileiu, pencil, etc. Ten cent* — H, twenly-ftve eenta, uPili'-Llil. 
H. a. Co,. 1615 Cracker St,, Dag Mu IIi eb, Iowa. 

31,-VKK Fl ItHLKSS COUKElt C25ei„ ur porch swing (SDc), buya 
full slw potlurris, i.-OEuplete di reel Iona and Includes lllusl rata-i 
eataloguo mission furniture p;i(iettli. Hrune Furniture I'aUeru 
Cf'mpuny L 2d 1 5 Flr-Jl Nallniial Bank Building, Bhhii ojftiain, Ala 

MAKE I I'Ui ia 3500 yearly IrTyour spare time. Ten money- mak- 
ing sciTiii b which any body can work without capital, sent lor 
Jtul' 1 , L-ii-dn. Rig, "R,” SQIwaukee, Wla. 

4-47, 5fl Worth of money raakluy plans for (1. Ten valuable 
formulas fiw. Fra nk Hyem. Boy 51. S.in Dietm. Calif. 

Wire: No. 39 *Hk covered muniti KkaTliiiu peg jwundcSa 
57, Pi, 50 1 iff poulul dclirereri, order lew L:v y, llmllfd irmnnnt. G- L. 
3fsck * Cn,. ^27 23 St,, Rprjvitt. Coin. 

HE A I.IYK WIRE, G<i i’utn tmslness. i'^ry Unit 1 coihlal 
needed to start. Details cnelly learned. Pleiasahl. profRable work 
I'm money f hating pLap*. 25e, F. Cupping, 7; : ;1 Sherman, Denrer. 
Coin, 

KHMi io rENTS. ""(Jet yi>ur nauin in imt dlrertory rktm.iiitriTtly 
nrid go I mall from all parts fit the world. The XlefJaw Supply, 
P05 Full on SL, Ctilrtipo. IU- 

MOUTH orgnh Instructor, 10 p7g^. lime?., and sung ’bouk^ 

ta rtjnis.. Puritan Bnuk Co„ BhlTaio, 

INSTRUCTIONS IN WIRELESS ^ET,EtJ 041*111— Send 25 C C S , 
rnr lliv imst U'lrt'li-ss Instruction hook published. Tells you hog to 
wiirimct yoiir CrW'ii w-J n.-1 e--- uPTui haltiB, 4il h<-> full UiHtrUhUutJH Tur 
nuking Coherers. Rel-iys, .Spark Cnlls, Tapping Keys. etc. Elec- 
trical ExporUnmitere Supply Bonre. Dtpt. M, 175 Warren A^>., 
rhJeaga. JlL LiLrgc.it dealer* nlul oianufarturers of Wirelcsa Ap- 
tUirafiis, ^xhI 5 Qti|. p-r? stage for Illustrated catalng, 

KEY CHEC‘K. yotir name and address, atiy lodge emliierq, ring, 
for Jnc silver. Acme Mfg Co., Box ti, WaUnwn, Orygcii 

ONE thousand valuable formulas and trade secrets, t won ( F -Tl re 
cents, filerllng Novelly Cd.,_ Pl -iEnUflii. N. 

HAIR GROWS When OUT Vacuum Cop Is Uflc4 ;t few mlhUlra 
dnlty, iiem OU 50 djys rr'-^ 1 liinl. ill Oisr expense. No drugs or 
electricity, 8-topa failing tuilr, cures dandruR. A postal brings 
illustrated booklet. MdHlfth Vncsnim Cap Co., 5lD Barclif Block, 
n«i#F. Colo. 

INTERESTED IN OASOLINB ENGINES t Send Fifty ccrua 
for booklet. “HOK' to Run and luatall Gn.sol3llB EuiLtlM." niul a 
yeaF* witwcrtpHon to hah energy, ii Murray St., New' York, 

CLEAN your ln&L summer's Ftraw hat; this preparation sella for 
nr. rents In Ihe Blorra. fifll formula and aample for 25n\ P. U. Hoi 
Ifllo, I’jovldrnrc. H. I 
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POPULAR MECHANICS ADVERTISING SECTION 



PRIN TIN Q — 1 {>0 Envelopes, Nai (heads er rants, primed, 35 cl 9, 
SumplM ftra- I'twmi, Primer, isp Kuckuwav, urnoiiyii, n, y. 

THWjV Utphmsia. The latest chi tig nut H hand cgrrert from ootid 
Ivory. Filers postpaid, ifs cents Jn com. y. r. Worth, *7 Cottage 
St., /crjwj/ City, N. J. 



UK A It X 10 imike Aluminum HultWir; sanm de, lif. rls, Pa rt [pula ns 
for stamp, Eagle Bupply t o,, J Miilleon, II ]. 

I 11A37K inw3i*Jiifiil drawliigis irdCkig*. blue prints r^.L-vna juI i 1 f . 
aend re mil sktnchtn. E. 8, liurJcll, M arseilles, ill. 

51 V Metal Palish Is one of the taaieat articles lu man u fa cl lire 
iUuL In great demutiut lav. i use of Ike glitter liig luntrous Shine It 
gives: materials rust very Hit is, thmefure proikt^ tire lame. A 
limited number of formulas. Is tn he wit out dlreetL)" If you wish 
1 li make money. lei J 1,(10 guy h >\ fur Inst met Ioik lhi making mid 
selling It. U- J. MCOuln. 35. Ilil-fK, Kpokane, Wusli, 

MAKE rill’R tltt'.V &IGNRJ Nert device, simple : makes per- 
fect letters. With directions,. 1 0p_ II. EL Siult, Ben Lainiuid, l'»L 



LICKTXLSX! ink eraser. Remove^ ink hjjoLh Iron] poper* el&tli, 
etc.; lurmnU for fr-JC. P, O, Bus, ItHO, Providence, ll 1, 

SILVER PLATING E GOLD PLATING! COPPER PLATING E 
without buttery, or UirtrUt? F and to Piste Metals With Melted Tib, 
Pour formulas, 25c, tn-oritr Cook. Silver IJtll, .Milford. Mass, My 
formula coll wt Ion, eonUina fbrirtulan for everybody. Write me 
your want*. 



CACHOO (Mow a UHlc In the utf slid everybody will sneers. I 
A hunnlcsa uml 41 ill uslh« Juke. Sample, 12c; HbC duE. poslpuid. 
Living a, 1M Thatcher Place. Decatur. III. 

HDW TO Clean Clothes, Naphtha, Steain or Dry. Pull details, 
by cleanser of 20 years' experience. 5i» tfa,, coin, ut atiimps- F- 
W. Paulson, Kvnett. Wssh. 

MAOTf Al-TGMVTH' PISH HUGHS, 25 cents, Nev" it ■ 1.0 /to 
tluohii 30 cents. Pumipo. the great rlsTi halt scent. 2,% cents. Best 
hooks and halt socpt mi earth fur nil kinds of Et&hing. CaltlogW 
of nuvclttcfi and liM'fui thing* for afAJPP- Rrown de Cum puny, 0n3 
pith' Street, Northeast, Washington, B. C 

FORMULA BRA/lNGCuM CGI/Nn. $L roats me per poiULd 
Ui make, Nothing- like It for sate. New discovery. F. W. Stevena, 
701 Earn Murdock, Wichita, Kan, 

iTFs SMITH'S MATERIAL - IVui-: id ilLI kinds of gum*. reviver^ 
ready made. Catalogue free. Address Jolmflton's GupamltlL Sup- 
ply Co,, 639 Liberty Avenue, PLitdburg. Pj. 



EXTItA SPECIAL — If you arc Innklng fur it hijsi n ess or want 
!l letter une that will net yeni f35,U() or mure per week, we have 
K. In eleiin. pleusKihl and profliatiLe. Till* Is yemr opportunity. 
We mean, lust uhnt we sny. A'ml ia> tne full p Articular* The 
Vim Mfg- fo.. 305 J A 3- Spring Ht„ Los Angelits. Val. 

MOTION PICTURE MACHINES. Pitm Views. Mi|k Lanterns, 
SliAt-s. and aJmllar Wonder* Put Sale. Cfltalnpj* Free. Wr alMI 
lluj 1 if Bale Muchlnefl. Filnu, Slide*, etc. Uartach & Co., 8tM Fil" 
iicrt Street, IliHiidclpiilji, Pa, 

SPUE n'T, Rttsar Strop TteneWGT. 17ie each cake, by mail. Pot 
S harpen hm llatnii and Sitmleal Instrumcata. RtLtlifactJpn piar- 
auteed. Tke Hqpily Tool Co. F Ucllevuc. OhlfK 

JUJOrt VALCAHLE FORMCt^VS, PTCSmM, (WtJ. Gritllli Mfg. Co. f 
First and Randclpit Wia. , Waatiinaiun, P. C. 

LEATiN RAPID CALCUMTION by ' Producis or mvideuds.'" 
Beau any machine. Cost* S3. It Is a Caktllallhg limilemeiH In 
tKHjk fiU-lu. One railroad rtMUpany luok il whole cdltlfip. Get par- 
tlrulura from Rox ii-M, Francliwn. CaL 

BROTHER— Accident all J 1 Imw dlMomtsl mot (In* will curt 

lohacoo hjikh. Ills illy feeiuj pa r UcillarR^ ! ■ '. S t nkeft. Mnha wk, F I a, 

AWIIOhT CAN MAKE GOOD CUTS with my simple £lae 
etching prtHTCfiii, price. SI : speCtineHB and [narOi’Ulars fur atahip- 
T. M. Day, lb a M. WlndfatL laid. 

ORfLUXO MACHINERY. MndCtit In every particular. 
KlfetilRvE du i'ii hie, Converiieru. Aladlutctf UQftt wiled. Ixioml* 
Machine M'nrks. Bos K. Tirftu. Ohio. 

"Ufl liCVfMEU P TICKERS. T4i2 t printed ks order ami sent paal- 
p.'dil fur 25C. Eskew .Tub Print, Port .-uu mail i, Ohio. 

AM MAKING Sfi-Ob ip ^20 + 0D weekly n home, ereolnifs, Hoturst, 
iJIkiiIIIciI iHislneRS pr-iHisillnn, easily handled hy anyi>nc- No rmrtl- 
OrtieP whcr.ic. Pari Ictrlara, !>1ic; vvolrili |25.iNJ in any lire [Mirstjfi. 
Have nothini: to sell you. Has, lVS. Waterford, N. V. 

"THE AO Win TRICK ASSISTANT"— Bonk of 3MS p! L T:i?.ep, 
Dfmlllnn, MiBffe^tlon*, interrat ing opening chapter*, each Hiusi rated 
with apprortriatc CUI, mallet, J 2(l cenls. Cuts supplied. F* S. 
Altai, 737 Oresd icld^.. PiiHitrtelphJa. 



WATCH FOB FOU MECHANICS. Leather slrap wllh n fine 
solid idcketnl'i emblem of your trade alladietl. Emblem is a mini- 
ature I no), arid may Inn used ns i chain rliarm. Price, 2^ Halits, 
PMtprild. w rinsed 111 every ftdiny. .lik fur catalog. 

National Selling Co., Allentown, Pi. 



CIRCUMFERENCE dlnmeter table, 14 to Inches, mailed 
for 10c. Hi "13 Odometer Worts, Oaknmiit, Pa. 



CIGAR HANPft— Imported direct from Europe r entirely different 
from American bauds-; .1,011(1 kln-Lu, nil lien, stami^ed with real g- Id, 
boiutlfv lly eolured santplea, in cents, or iti eetiig jmiv lOn inu 
dltpllcatem . postpaid. ipcludSuR Rluatraied cidaluguD un petifewtomil 
plate making. Order quick. Naiiomil SeLling CV, Allentown, Pa, 

OPEN .j Mirror Factory. We teach and injat you, life brides 
(xmklct ami pari ieul urn. None without $25 dally. Hulllnger's ^flr- 
tor Scknol, Frmcwvllle, Irul, 



FREE— OPR IJiTE^T FUuMniied catalogue of trlela. noveliics, 
bliJIilrs, haeiks. etc, PcerleHs Trick £ NuVelty Co., 31411-3149 Slate 
.Si I’iilrueo. TIL Dent. E. 



M A K £ MONEY AT HOME faSier and easier than you 
. 3 1 oa n icx l pns-kde. ItiiKseJI't New ConfeclioU, Dairy t'fuuln Crisp, 
sell* like wlldUir. from ^lort*. u the (Hwt. or on trains. Til* 
more 1 3 ivy eat Ih* 1 more I h py waul. Pr^Ells, $5 1o $10 u day. sure- 
Prufeed s ftwm a lltlgir balctl pay for the formula, rill raw eiliI- 
teiJjLt. und Hi err *umt>. A child varl iitiike Jr, Kormida tvlHl full 
Inslruellun*. II. pnatpaid to any addrejs. Special: Until further 

tintlee. all order* will receive, free, my up-to-date nmihod for 
luukliig Kta Ip- Proof Sailed Fealipla; also lay book, StraigJit Talk 
un Can ily. Addveaa Chalk RUBOell, 7 Itt Clylrourn S(,. Milwaukee. 

Win, l J S. - 'djyjT -ih-i y ^ars u candy -m aker. 

1 MAKE DRAWINGS, Tracliiga, Blueprints, L-te. IV Tauuan, 
Wiitcrvliel, N. Y 



TOO LATE TO CLASSIFY 



ARE Till! A LOBSTER! Most enmkutl Jiuwllyt Ittc, Party 

K^liig, Dteaiur, 1 11. 

IT ONLY COSTS - A FENNY tu *i-uJ rut .: [mu I rnrd with your 
name auti addreft^r Oil ret-eljjE, I ltd! send yu FUEL, tajim-thing 
you'll enjoy, whellier amrrletl or Mingle Wrllr lu Gen. It, Umf- 

furii. 2iU Dearlxim ST., Chicago, I Jl. Men Hun Pap. M^'han tfji. 

TELEPLRINE CumiaiDy wants yinmg Eimn In every slate to 
repair IcIajjIioiicr. When writ lug ullflo^e O fur coliy. Unlieil 

Muguclk i i i k IV' i r k*. t'.j N, Hrutid. AlLirUq. O a . 

GET YOUR GAB AND ELECTRIC FIN TUBES •! wholesale 
luieesv uml save Mg inetiey. Cut lh«u up ytiutiHflf nhti save iiaote 
money- - ii r a noisy, or get your Iwal gas-fitter ui eleotrldsn to put 
them Up fur yuu, and still safe good money , Write for OUT nitnltig 
sheets ami see, Slate wliettifr you- want gaa only* or eomhlnstlon 
a.ia and elei-trie flilurrt, Western Oiatlddiut CO- Mull Order Ik 

parlmmt, 1511 Eari Lulls St.. Chfcagn. 

Ft HE KALE — The beat recipe for flEUug II be*. Old 1 1 res tmidr 
new. New lirrs mnde better. Remit 25 <n silver, to J, L. Lucris, 

j^Fok Kt., Bridgi'iWtl, CoHll. 

m SINKSK CHANCE— 4 1500. 2S rcH^ru tmid itid har. IlKiu. 
line soIllup, a mimey- maker, Sti.5tHI, elegant cutuiiLei* la 3 liald t*a- 
i .m isiied twenty years; will bear invesitigutltiu- f>, Ran mi, 
MOha dime It 111 tig., Han Francisco, Cal 

ALL OH HALF INTEREST— l p * lent ftf meriu. NuMdun like il 
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Special in L C. S. Handbooks 

I. C. S. Handbooks are intended to help men in their daily work. 

They provide at an instant's notice that information commonly needed and 
that is difficult to find in ordinary textbooks. 

They are of equal value to the executive and the shop hand. They are of value 
tn the executive, manager, foreman, etc., combining work of the best authorities 
in the country — this makes them consulting experts of the highest rank. They 
are of great benefit to ambitious workers in subordinate portions because they are 
compiled from the Courses of Training of the International Correspondence Schools 
famous as the greatest force in the world for the promotion of ambitious men and 
women. Can be readily understood by those having no knowledge of higher 
mathematics. No books in existence con- 



tain in so small a space so much practical 
knowledge about the subjects treated as 
do the r, C. S. Handbooks, They are 
easily carried in the pocket, They are 
bound in cloth, with giU top and titles, 
are profusely illustrated, average d(i4 pages 
and 175 illustrations, and are printed on a 
high-grade book paper in clear type, 

SPECIAL OFFER: To promote a 
better acquaintance with the great value 
of the I. C. S. Training we will send any 
one or more of these books, the regular 
price of which is 31.25, to any 
one sending us this coupon and 
for each Handbook 
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Income is Pud for 20 years, in any case, even 
though Beneficiary does not Jive thst Jons. 
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InMcpwitfd ... Stock Company bp the Stole of New J*T.ey 



JOHN F. DRYDEN. President 



Home Office, NEWARK, N. J* 
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Drawing $125 to $250 Monthly 

ARE NOT MADE in Schoolrooms— 

And NOT MADE by reading books 
And NOT MADE by making Copies 
And NOT MADE at home drawing pictures 

from printed book lesson, 

NOT On Your Tintype 
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DRAFTING-ROOM WORK to train YOU 
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FREE 

This $13-85 
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Popular Mechanics 

Written So You Can Understand It 

■ 

Vol. 13 JULY No. 1 

cTVtOTORCYCl.E FIRE BRIGADES 

Carry Chemical Extinguishers, Have Automatic Stand 
and Alarm Bell — Often Extinguish 
Blaze before Engines Arrive 




MDtoroyiiLi: Designed for Fire Departments 



If the experiments being carried on 
with motorcycles in connection with 
the Buffalo fire department prove as 
successful as claimed* motorcycle bri- 
gades may soon become a part of the 
fire-fighting forces of a number of the 
larger cities of the country, 

A large proportion of fires originate 
in very small ways, statistics showing 
that about 80 per cent of alarms turned 
in are what the firemen call “lace cur- 



tain fires”* A trained fireman on the 
spot at the earliest possible moment* 
with a couple of chemical extinguishers 
as his fire-fighting ammunition, would 
often catch such a fire before it lias 
time to develop into a serious affair* 
and it is tor this purpose that the mo- 
torcycle equipment has been designed* 
As is shown by the accompanying 
illustration, the extinguishers are 
mounted in spring brackets on each 
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side of the rear wheel of the motor- 
cycle, enabling the operator to detach 
them quickly. The machine is also 
equipped with an automatic stand 
which takes care of itself when the 
machine is pushed oft and resets itself 
when the lire is reached, also a loud 
alarm bell. 

One of the machines has for some 
time been stationed at the Cleveland 
Ave. station of the Buffalo fire depart- 
ment. responding not only to alarms 
in its district, but outside as well. At 
nearly every alarm, irrespective <1 dis- 
tance, the machine and its fireman have 
arrived at the scene of the tire before 
the other fire-fighting apparatus, sev- 
eral times extinguishing the blaze be- 
fore the regular apparatus could get 
into action. 



WICKER AUTO-OBSERVATION 
CAR 

The unique automobile-observation 
car shown in this illustration is one of 
many being used this summer to con- 
vey neople around Belle Isle, Detroit's 
beautiful park. The dashboard and seats 
are of wicker. One seat is for passe ti- 




Power Is Electricity 



gers, the chauffeur being mounted on 
a raised seat in the back, somewhat 
similar to the driver s scat of a han- 
som cab. The motive power is elec- 
tricity. 



A MECHANICAL SKIPPING ROPE 

This skipping rope, an attraction for 
young people at one "of the amusement 
places in London, is not only mechani- 
cal but automatic as well. The rope 




revolves when the skipper steps upon 
the platform, this action releasing the 
spring ^r clutch that regulates the 
mechanism. The faster the skipper 
jumps, the faster the rope revolves. 



SCHEME TO JAIL FAST AUTOS 

A new way to check automobile 
speeders which is likely to have some 
controlling effect on speed maniacs 
was recently presented in a resolution 
to the New York t itv Board of Alder- 
men. The resolution prescribes that 
if the owner, or driver, is arrested for 
the offence of exceeding the speed 
limit, the automobile or motor vehicle 
shall he detained in the corporation 
yards until the discharge or conviction 
of the accused. 

The resolution is now in the hands 
of the committee on laws and legisla- 
tion where it was referred without ar- 
gument. It amends the former law and 
is a result of the increasing number of 
au tom obi le acci den t s> 



New York street cars killed 444 per- 
sons in 1H0S and injured 35,0(50 others. 
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ELECTRIC DEATH CHAMBER OF A PRISON 



First Death Chamber Used in the United States 



This illustration shows the electric 
chair anti death chamber of the state 
prison at Charlestown, A (ass., said to 
be the first ever used in the United 
Slates, It is similar to the electric chair 
in New York state in which a woman 
was recently executed. A current of 
1,500 volts is used to cause death, twice 
repeated after the first shock. The 
chairs shown in the foreground are for 
the witnesses of the execution. 



BROOMCORN HAS SUBSTITUTE 
IN HAY 

A new broom which is practically 
made of a substitute for broomcorn, 
the interior or body being constructed 
of hay t is now being placed on the mar- 
ket. Only the outer edges or exterior 
of the brooms are made of broomcorn. 

The brooms are neat in appearance* 
are claimed to possess good sweeping 
qualities, and as much durability as 
cheap broomcorn. They sell in two 
grades, one costing 15, and the other, 
30 cents. 



A ton of timothy, cut with a binder, 
costs $13 and makes 1,300 brooms, with 
5 to 6 lb. of good hurl to each dozen. 
The high price of broomcorn is the rea- 
son for the substitute. 



PURSE IN THE PALM OF A 
GLOVE 

The latest novelty in purses is shown 
in Ih is illustration. The purse forms 
part of the palm of the glove, the open- 
ing being provided with a flap and 



The Glove-Furse Novelty 

clasp, so that there will be no danger 
of the contents being lost. Money or 
other valuables carried in such a place 
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are secure from the attention of thieves. 
The left hand is usually the least used, 
so the purse is part of the left glove. 



MARVELOUS ELECTRIC CLOCK 

The largest electric clock in Amer- 
ica, a marvel of beauty and workman- 
Clip, was on exhibition recently at the 
Southern Electrical and Industrial Ex- 




position held in Louisville, Ky, The 
pendulum that swings majestically in 
its 15- ft. arc is 18 ft. In length, £0 ft. 
wide at the lower end, which forms the 
dial, and weighs over lb. It con- 

tains Ti,A 85 multi-colored electric bulbs, 
for which 11,000 connections were nec- 



essary, and over a mile of wire. In 
making the connections 140 lb, of 
special screws were required, * 

The dial, although it indicates hours, 
minutes and seconds, has no hands. 
The time in minutes is Indicated by 60 
series of lights, each series containing 
32 globe-covered bulbs radiating from 
an ornamental centerpiece to the outer 
edge of the dial. Shorter rows of dif- 
ferent colored lights indicate the hour, 
and these change their position 12 
times during each 60 minutes, or once 
every 5 minutes. The seconds are 
shown by 60 lights placed at equal dis- 
tances around the extreme outer edge 
of the face. The hour figures are 3 ft. 
high, outlined in colored lights. Each 
second the illumination in the outer cir- 
cle of light moves forward one bulb, 
and when the dial has been entirely cir- 
cled. the lights Indicating the minutes 
also advance, and the hour hand, 
formed by lights, makes its slow jour- 
ney at 5-minute intervals. 

Despite the huge proportions of the 
clock, it will keep absolutely correct 
time, even to the second. The motive 
power for the pendulum movement is 
supplied by a small magnet near its 
top at the side. The mechanism of the 
whole machine is controlled by a small 
master clock of the kind used to op- 
erate the series of electric clocks that 
are seen in large cities. The clock was 
designed and made by H. C. Korfhage, 
of Louisville* 

LIGHT COAL CONSUMPTION 
ON FLEET VOYAGE 

During the globe-girdling trip of the 
American fleet much adverse criticism 
was expressed over the expense and 
probable value of the trip, The spirit 
of each vessel to excel in its efficiency 
is well shown bv the coal consumption 
during the voyage. From San I Tan- 
cisco to Manila the entire fleet con- 
sumed only G 14 tons of coal per mile 
for a distance of 13,608 miles. With 
foul bottoms which had accumulated 
on the outward voyage, the return dis- 
tance of 13,385 miles was steamed with 
a coal consumption of about 6% tons 
per mile. 
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LARGEST AND MOST POWERFUL LOCOMOTIVE IN 

THE WORLD 




Haldivin JjQcomtytEvc NVi»rbs 

“Each Locomotive wit]) Itg Tender Weighs S9-S,0D0 Lb. r ‘ 



1 he two new oil-hurningf locomo- 
tives for the use of the Southern Pacific 
railroad on its Sacramento division, 
where the maximum grade is 116 ft. 
per mile and the rating 1,212 tons of 
cars and lading, are the largest and 
most powerful in the world. Each loco- 
motive with its tender weighs about 
596,000 lb* and is 02 ft. in length. The 




Furnishing Steam to Central Cylinders 



driving wheels number 10, eight hi 
each coupled group, and the calculated 
tractive force is 94,640 lb. The total 
heating surface of each locomotive is 
6/193 sq, ft., the fire box having 232 
sq. ft., the fire tubes, 4,941 sq. ft., and 
the feedwater heater, 1,226 ft. The 
outside diameter of the driving wheels 
is 57 in., and the boiler, equipped for 
oil burning, is 84 in. in diameter. A 
superheater, placed in the piping sys- 
tem between the high and low-pres- 
sure cylinders, is located in the smoke- 
box. 

The detail parts of the locomotives 
have, where possible, been designed in 
accordance with existing standards of 
the associated lines, and each is prac- 
tically equivalent, jn weight and capac- 
ity, to two large consolidation type 
locomotives. In spite of their great 
size, the engines present a pleasing and 
symmetrical appearance. They are of 
the mallet articulated type; that is, the 
body of the engine is “articulated’', its 
frame. being joined at midlength, the 
for 1 .ird driving wheels constituting a 
true!: which swings when rounding a 
curve. 

In order to facilitate repairs, the 
boiler is provided with a separable 
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joint, which is placed at the rear end 
of the combustion chamber. The joint 
is effected by riveting a ring to each 
boiler section 1 and uniting the rings 
by 42 bolts, 1*4 in, in diameter. The 
rings are butted with a \ '-shaped fit. 

The waist-bearer under the combus- 
tion chamber is bolted into place, while 
the front waist-bearer and the higH- 
pressure cylinder saddle are riveted to 
the shell. The longitudinal seams in 
the barrel are placed on the top center 
line, and have “diamond” welt strips 
inside. Flexible stay bolts are liberally 
used in the sides. 

The tender is fitted with a ft, 000-gab 
water-bottom tank, and its capacity for 
oil is 2*850 gal. The photograph shows 
the appearance of the locomotive ready 
for service. The stutnpiness of the 
stack is notable. The drawing illus- 
trates the method of furnishing steam 
by outside connections to the chests of 
the central cylinders. This feature is 
also show'll iu the photograph. 

COST OF CARELESSNESS IN 
ELEVATOR OPERATION 

Many things have to be considered 
in keeping down the operating ex- 
penses of a large office building, yet it 
is doubtful if passengers, elevator op- 
erators, or even managers realize the 
cost of carelessness in passenger eleva- 
tor operation. According to one author- 
ity the running of a car back after 
passing a floor costs money; running 
it back 4 ft. costing half a cent. 

Take, for example, a* 12-story build- 
ing with 5 elevators, and assume that 
in each trip, both up and down, two 
errors are made, partly owing to the 
passengers and partly to the operator. 
Thus, for every round trip of each ele- 
vator there will he four errors made in 
bringing the car to the proper level, or 
running back a couple of feet to get a 
belated passenger* When an electric 
elevator starts up or down, empty or 
loaded, the first 4 seconds after throw- 
ing the lever costs as much money as 
traversing approximately 3 floors after 
a full speed is attained, and, according 
to the same authority, it is safe to say 
that half a cent is the cost of each 
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Queer Mounts Used by Madagascar Sorters 



start. Therefore, assuming that the 
four errors above mentioned cost 2 
cents, there will he a loss of in cents 
in the time required for all the eleva- 
tors to make one round trip. In an 
office building with 5 elevators, run- 
ning continuously for 8 hours a day 
at 20 round trips per hour, or 160 round 
trips per day each, the loss by such 
carelessness would amount to $16 per 
dav. 

r 



SOLDIERS MOUNTED ON OXEN 

A body of lancers on “ ox-back M 
would doubtless be considered a 
strange spectacle, in whatever part of 
the world they might be seen. In 
Madagascar the French have organized 
such a body of “cavalry," The reason 
for selecting oxen as the mounts of 
the natives is because of the scarcity 
of horses in the isle. Indeed for some 
unknown reason all horses that are im- 
ported weaken, and presently become 
practically unfit for use. 

These native lancers serve as a mili- 
tary detachment and as police scouts, 
Tt was found at first impossible to get 
the natives to take any interest in the 
European forms of drill. But as soon 
as the wily natives discovered that they 
would not have to walk, but could ride 
during their military maneuvers all 



this apathy disappeared and presently 
the French commander had his little 
troupe drilled in a way of which a 
colonel of European hussars might be 
prou d . 



EXHAUSTED DIVER FLOATING 
TO SURFACE 

As part of the education of the Eng- 
Hhh naval divers, the beginners are 
taught how to save themselves, should 
they become exhausted, by allowing 
their suits to fill with air and shooting 
rapidly upward to the surface, where 
they are dragged into the boat by the 
attendants. This is not always safe, 
however, with ordinary suits, as the 
atr may accumulate in the back <d the 
suit, and, gaining access to the legs, 
cause the diver to turn turtle and shoot 
helplessly upward, with the risk of 




Training the English Diver 
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coming in contact with a ship's or 
boat's bottom. Therefore, the diver 
must he standing upright when he al- 
lows the air to fill the suit, the chances 
being that if he knows how, he will 
come up properly. 

To guard against the accidental 
blowing up of a diver's suit, which 
sometimes occurs when he is crawling 
on the bottom, with head down, the 
British admiralty some time ago 
recommended diving suits with an ar- 
rangement for lacing up the kgs and 
thighs, so that the air could not fill out 
those parts. 



A LOCOMOTIVE ON RUNNERS 

Some time ago this magazine pub- 
lished an article on a logging boat that 
could run on land as well as on water. 
This illustration of a locomotive on run- 
ners and wide traction wheels is just as 
unique and interesting, A number of 
them, known as “log haulers" are in use 
in the Maine woods. They need no 
track, and any road or trail that is or- 
dinarily level is sufficient for their 
needs. Such a locomotive of the woods 
will draw l->,dOO ft. of logs, which is 
usually the work of 1:2 double horse 
teams. But three men are required to 



operate them, and as wood is the fuel 
burned, it can be procured in the woods. 

The locomotives are steered by gear 
attached to the runners, which are for- 
ward.— Photo by Harry B. Stan wood. 



NEW CURTAIN-HOLDER 
ARRANGEMENT 



The taking down of lace curtains for 
dusting nr cleaning is a tedious task 
that the housewife feels no inclination 
to perform often er than once in several 




Labor- Saving Curtain- Ho] ders 



m on th s, the curtains in the meantime 
receiving only the scanty dusting pos- 
sible when not taken down. Yet cur- 
tains are a perfect nest for microbes, 
and 10 make a daily dusting possible the 
holder arrangement show n in the illus- 
tration has been devised. 




. y / ■ - 
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“Lag Hauler*' Used iu the Maine Woods 
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The arrangement consists of a rod 
on each side of the window casing upon 
which run a number of slides, geared 
to a light wire cable. The curtains are 
fastened to the slides, and these are 
raised nr lowered by turning a drum 
hidden behind one of the curtains, thus 
making it possible to lower the curtains, 
dust the tops, and lift them itito position 
again with ease. 



SALE OF OLD ARMY RIFLES 
STOPPED 

It has been the practice of the United 
Slates army to sell discarded rifles to 
dealers who disposed of them indiscrim- 
inately at low prices. The majority of 
such ritles have been going lu South 
American republics, hut a short time 
ago a large consignment was ht night by 
a speculator and sold in blocks to de- 
partment stores in tile larger cities of 
the country. The department stores in 
their turn retailed the rifles at almost 

nothing. So many of them were dis- 
■“ _ * 

posed of in Chicago that the police de- 
part incur of that city made complaint 
that such a practice was dangerous, as 
it offered an opportunity for people to 
obtain them so cheaply that the city 
might be imperiled in times of strikes 
and riots. 

Protest was made to the Untied 
States authorities, and this, coupled 
with the fact that it has for some time 
been considered unwise to allow the 
rides to go to South America, caused 
life government to prohibit sales to 
other than patriotic organizations. 



THE EMERGENCY SIGNAL OF A 

SUBMARINE 

The new danger and emergency sig- 
nal of the U. S. X. submarines is shown 
in these illustrations, It consists of a 
copper ball signal buoy attached to Ifib 
ft, of 1 U-im bronze wire. When the 
submerged submarine is in danger, the 
device is automatically released by a 
valve from the inside, and the ball rises 
to the surface, presumably entering the 
water from the torpedo tube of the sub- 
marine. A special telephone is to be 
arranged inside the ball so that com- 
munication can be carried on between 




A Submarined Distress Signal Huey— Opened Torpedo 
Tube and Buoy 



the officers of the submerged submarine 
and the officers of the tenders. 

One of the illustrations shows the 
opened torpedo tube of a submarine and 
tlie balk Hie other shows one of the 
halls in action, with a submarine in the 
depths below, 

London has a population of 4,795.- 
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THE SCHEME TO SIGNAL MARS 

Prof. Pickering's Practical Plan 

The world was somewhat startled re- 
cently by the assertion of Prof. \V. II, 
Pickering* of Harvard University, that 
he had a scheme by which it would he 
possible, if not highly probable, for the 
earth to communicate with Mars by 
means of signals if there are living and 
intelligent beings upon It. as many 
noted scientists believe. 

His method of making communica- 
tion possible would cost 9 10,000 .000, 




Mirror Signal for Martians 



which he does not believe anyone will 
be willing to furnish, He is also among 
those who seriously doubt that there 
are any living beings upon Mars, al- 
though he has due respect for the 
theories of those opposed to him, but 
he does believe that his scheme of send- 
ing messages is the one practical way 
of finding out, once for all, whether 
there are such beings, although he ad- 
mits that if no answering signals were 
made, it would not disprove the theories 
that Martians exist. 

Whatever the merits of the scheme 
may be, however, from a mechanical 
standpoint it is of great interest as nar- 
rated by the man who formulated it, 

"My scheme,” says Prof. Pickering, 
“is to fix 50 mirrors, each mirror 25 
ft, square, on shafts like the polar axis 
of an equatorial telescope. Each large 



mirror should be made up of 100 little 
ones, 2 V'2 ft. .square. There should be 
50 shafts, thus bringing the total num- 
ber of 25-ft, square mirrors up to 2,500. 
I estimate that each large mirror would 
cost $4,000, including motors, labor, 
attendance, etc., thus making a total of 
$10,000,000. This number of mirrors 
would make, in all, one-fourth of a 
square mile of mirrors. 

“The shafts would be mounted par- 
allel to the axis of the earth, and caused 
to revolve by means of motors in a di- 
rection opposite to that in which the 
world revolves. By this means a steady 
flash of light, bright cum ugh to be visi- 
ble through a telescope, would be sent 
from the earth to tars. The question 
of the number of mirrors necessary for 
sending this flash is a simple matter of 
astronomical calculation which any 
astronomer can figure out in five 
minutes. 

“The signals from the earth should be 
kept up for three or four months, and 
at the end of the year they should he 
started again, and continued perhaps* 
for several years. It is reasonable to 
expect that if there arc Martians in ex- 
istence of sufficient intelligence to take 
notice of these signals, they will have 
done so by that time, if they are going 
to do it at all. It is probable that they 
would erect some apparatus similar to 
the signal-dashing mirrors on the earth. 
Then, if flashes similar to those sent 
from the earth were flashed from Mars, 
a system of dots and dashes would have 
to be studied out. In hoping to get 
such signals back, we must assume, of 
course, that the Martians, if there are 
any* have telescopes, eyes, etc., just as 
human beings have on this earth/ 1 

The minimum distance between Mars 
and the earth is 3 5,001), 0* in miles, but 
for tli e receiving of signals from the 
earth. Mars, according to astronomers, 
is in belter position when it is ofT to 
one side, about 5n, 0(1(1,111)0 miles away. 
The signals could then be flashed from 
the side of the earth which is iti the sun- 
light to the dark side of Mars. Mars 
gets into this advantageous position 
twice every two years, such a time be- 
ing due next September. 
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AUTOMOBILE MAIL SERVICE IN 
TEXAS 

One of the most interesting transpor- 
tation lines in Texas is the automobile 
line between San Angelo and 11 ig 
Springs, a distance of inn miles. Two 
cars make the round trip each day. one 
starting from each place. In addition 
to the passengers each car carries, 
which often number six. the line is re- 
sponsible for the transportation of lb S. 
mail between the two communities* 
The mail bags and hand baggage are 
carried on the hood of the machines, 
as shown in the illustration* 



HAND MAGNET FOR MANY 
USES 

A hand magnet, winch will pick up 
10 to 15 times its weight of 1 lb.* has 
been placed on the market. It is de~ 
signed fur s ipe ration t «n an ordinary 
electric-lighting circuit, and is fur- 
nished with drop cord and plug so that 
it can be attached to any lamp socket* 
A push-button* mounted on top of the 
magnet and operated, by the thumb* 
closes the circuit to the coils and makes 
the magnet operative. On releasing 
the button the poles become demagnet- 
ized and the load is released. 

In machine shops the magnet is used 
for clearing chips and borings out of 
machinery or removing them from 
parts of the work not easily accessible 



as p for instance, from the bottom of a 
deep cylinder. Tools, bolts, etc., drop- 
ped into places where it would be al- 
most impossible to fisli them out by 
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Hand Magnet Lifting Nails 

ordinary means, are recovered by sim- 
ply passing the magnet over the place. 
Tacks and nails can be separated in- 




12 



POPULAR MECHANICS 



stantlv from brass screws with which 
they have become mixed by passing the 
magnet above the pile. Hot pieces of 
metal, also, may be picked up by it. 

One manufacturer is putting such a 
magnet to a novel purpose. lie is pav- 
ing an alley in the rear of his concern 
with ashes, and finding that many nails 
from packing boxes, burned under the 
boilers, were mixed with these ashes, 
threatening the tires of his automobile 
trucks, he uses the magnet to remove 
them before strewing the ashes* 



TAKING THE DOCTOR ON 
BOARD 

The officers of a ship entering the 
Suez canal on a homeward voyage 
from t be East have to undergo a few 
trying minutes, especially when there 
is a cholera scare in Europe, No ship 
can pass without a clean bill of health, 
and therefore the port doctor must 
come aboard. Should some suspicious 




Tbt Doctor Does Not Climb Aboard 



case of illness be discovered, a dreary 
wait in quarantine is necessary. 

Although the ship stops, the doctor 
docs not climb a ladder to the decks. 
His boat is made fast to davits and his 
crew as well as himself are raised to a 
position from which he and his assist- 
ants can comfortably step aboard. 



FURNITURE OF PALMETTO 
WOOD 

Although the wood of the cabbage 
palmetto, with its beautiful dotted 
cream and black appearance, is de- 
lightful to look upon, very little of it 
has been used in the manufacture of 
furniture and novelties, because no way 
had been found to preserve it against 
time and its warping tendencies* Now* 
however, a process of treating the wood 
has been discovered that, it is claimed, 
will make possible its utilization for 
certain lines of furniture, and make its 
markings stand out all alone, as does 
the birch or birds eye. 

Stands, cabinets, mission furniture, 
walking canes, brush backs, and paper 
cutters made of the wood as specially 
treated have been turned out as sam- 
ples. The cabbage palmetto abounds in 
the lowland sections of Florida, and 
the process of treatment is the discov^ 
ery of a company in Datona. 

WRECKED QUEBEC BRIDGE TO 
BE RECOMMENCED 

The great steel bridge across the St, 
Lawrence river a few miles above 
Quebec, which fell while being con- 
structed in August, 1 til)?, killing 78 
men, will be recommenced in the next 
few months. The plans arc now prac- 
tically completed, but several years will 
be required for Its construction. The 
bridge was to have been in the first 
place 150 ft. above high water mark, 
but owing to the fact that it is feared 
that ships of the future will not be able 
to pass it in running up the river to 
Montreal, the new engineers are con- 
sidering the advisability of providing 
for at least 10 ft, more headroom. The 
original 1,800-ft. channel opening will 
be provided* 





POPULAR MECHANICS 



13 




Taking Lice nstd Toll in tfifl Rockies 



In the rebuilding of the bridge none 
of the steel manufactured for the orig- 
inal structure will l>c used, and the 
structural shapes on the ground will be 
treated as scrap. The engineers having 
the new task in hand are Maurice Fitz- 
rn an rice of the London County Coun- 
cil * Mr, Vautelet* for many years bridge 
engineer of the Canadian Factfk, and 
Ralph Modjeska of Chicago, 



A MOUNTAIN TOLL GATE 

The people of the rural districts of 
the United States are familiar with the 
toll gate* although, in the past tew 
years, such means of income have been 
done away with in the more thickly 
settled parts of the country. ThU toll 
road is situated in the midst of the 
Rocky mountains. The keeper of the 
gate sits upon the porch of his small 
log cabin* in close reach of the line that 
pulls down the gate or bar* When 
horses approach, he pulls the gate and 
toll is required before they can pass. 
The other end of the bar is weighted 
so that it will swing up when the 
keeper of the gate lets go of t lie line. 



TITANIUM ALLOY FOR RAILS 
AND CAR WHEELS 

Titanium alloy* with which steel rails 
and car wheels are now being treated 
for some of the great railway systems 
id the country, notabl v the New York 
Central lines, is claimed to add im- 
mensely n> their strength and dura- 
bility* 

Titanium is itself an element found 
in large quantities and varying per- 
centage.-. throughout many of the iron 
ores of the world. It is found in the 
l nited States, Canada, Nor wav, and 
Sweden in considerable quantities. 
Thou sands of acres of iron ore terri- 
tory in the Adirondacks are impreg- 
nated with it. Fifty years or more ago 
these ores were shipped to Troy* N. Y,* 
where iron was produced that for a 
long time was second to none in dura- 
bility and strength* but when the Civil 
war commenced these operations were 
stopped and not again vigorously con- 
tinued until about 1900. Some of the 
Adirondack ore runs as high as 43 per 
cent titanium, and is consequently a 
titanium ore with iron as an impurity. 




The Latest Hudson River Steamer 
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THE “FULTON” BUILT IN REC- 
ORD TIME 

All records in steamboat construc- 
tion were broken by the shipbuilding 
company which launched the Hudson 
river steamer “Robert Fulton” at its 
yards at Camden, X, J. in a little less 
than 1 1 weeks from the time the keel 
was laid. The vessel is 348 ft. long* 70 
it. wide* has 4 decks and a carrying 
capacity of 4 Ann people, and is expect- 
ed to make 28 miles an hour. As far 
as possible her construction is of steel. 
Fire-proof compositions are used for 
the lighter partitions, 

['he rush in building the vessel was 
because of the desire to have her com- 
pleted and ready to make her first 
passenger trip on May 2 A the day on 
which New York, Jersey City and the 
other cities bordering the Hudson 
river, celebrated the centenary of Rob- 
ert Fulton's first successful trip on the 
river. 



AEROPLANES AS SCOUTS; NOT 
FIGHTERS 

Wilbur Wright has made the state- 
ment that in his opinion the use of the 
aeroplane for dropping bombs or explo- 
sives into a hostile army is impracti- 
cable* as the machines must rise 1,U00 
or 1 ,30o ft* above the ground to escape 
shell fire* At that height accuracy 
\v on! d be i. r n po s s i b 1 e it t d r o ppmg explo- 
sives when moving at 40 or 50 miles 
an hour. He believes their only use in 
war will be as scouts and messengers* 



NTTRO-GLYCERINE LETS GO IN 
ILLINOIS 

Two men were blown to pieces and 
the factory of a torpedo company at 
Gordons, 111.,, was demolished in April 
by the “letting go* of 121) qt* of nitro- 
glycerine. A hole fin ft. in diameter and 
1 it. deep wa> blown in the ground, 
and the factory and boiler house 
scattered over several acres of ground. 
The appearance of the ground adjacent 
to the place where the explosive let go 
is shown in two of the illustrations. 
The other illustration is a unique ex- 



Fabbil Hurled into Tree by the Explosion — Remains of 
the M itro-Giycenne Plant 
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ample of the danger of living too close 
to such a concern. The rabbit w as 
hurled 300 ft. 



STACK ENDS BUILDER'S LIFE 

This great brick smokestack at Gal- 
veston, Tex*, but a little more than one- 




This Stack Can aed the Death uf Its- Year-Old Builder 

third completed, ended the life of Wil- 
liam Lucas, the man who built it, brick 
upon brick, a master stack -builder 80 
years old. Lucas, who is shown stand- 
ing beside the stack in the illustration, 
was given the contract, although his 
hid was higher than others, because 
similar stacks constructed by him had 
withstood the hurricane of 1900, He 
laid the foundation himself and raised 
it to a height of 35 ft. when one of the 
iron supports gave way and dropped 
him to the ground. The completion of 
the stack was to have been his last 
work, but he died 24 hours after the ac- 
cident. 



TO CONTROL WAR FLEETS 
FROM WASHINGTON BY 
WIRELESS 

With the idea of making it possible 
to direct and control the fighting fleets 
in the Atlantic from Washington in 
time of war, the bureau of equipment 
of the Lb S, navy proposes to establish 
in the capital city a wireless station 
that will be capable of sending mes- 
sages 3,000 miles. 

Such a station, to be effective, must 
be aide not only to send messages 
miles, but to do so under all con- 
ditions of atmosphere, night or day. 
Also the instruments used must be 
such that the messages sent through 
them cannot be intercepted, and there- 
fore must be made exclusively for the 
use of the government. 

Wireless messages have been sent 
much farther than 3,U00 miles* but only 
occasionally and by accident, through 
unusual atmospheric conditions. Many 
of the stations which have sent or re- 
ceived messages long distances can be 
relied on only to send messages under 
ordinary conditions a distance of sev- 
eral hundred miles. 



U, S. SCOUT CRUISERS' SPEED 
AND FUEL TESTS 

In the 34-hr. full speed test of the 
United States scout cruisers ‘'Chester/' 
"Salem," and " Birmingham/' the first 
named finished the race 30 miles ahead 
of her nearest rival, the “Salem/' The 
“ Birmingham” dropped out of the race 
after a run of 13 hr. because of a break- 
down in her engine room. Over this 
breakdown there has been considerable 
controversy, owing to the fact that it 
was claimed a bolt was found in the 
machinery that had no place in any 
part of the engine. 

The "Chester" averaged nearly 39 
miles an hour for the 24 hr., as against 
the best speed of the "Salem/' which 
was nearly 28 miles. During the race, 
the "Chester ' developed 20,000 hp. and 
burned approximately 415 tons of coal, 
and the "Salem" 20,000 hp,, consuming 
430 tons. 
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FRENCH DEVICE DIMINISHES 
TIRE PUNCTURES 

Road authorities are interested in a 
novel machine now being - tested out 
on race courses in Prance. The ma- 
chine is a two- wheel vehicle with elec- 
tro magnets suspended close to the 
ground from the axle, which picks up 
nails and small bits of metal some- 
times so costly to owners of racing 
stock. They look to a general use of 
the device on American automobile 
thn-nuighfares in this country to dimin- 
ish the number of tire punctures. 



THE GREAT METROPOLITAN 
‘TOWER 

This remarkable tower makes the 
Metropolitan Life building of New 
York the tallest building in the world. 
The outside construction work is now 
completed- The tower, 75 by 8-7 ft, in 
dimensions, reaches a height of US 3 ft. 
above the street level. From the third 
sub-basement of the building to the 
top is 740 It. of continuous perpendicu- 
lar steel work. The tower is used for 
offices. Frequently that portion of the 
building above the clock is entirely hid- 
den from view to spectators on the 
street when a bank of high log rolls 
across the city, 



WORK OF PILOTS ON SUEZ 
CANAL 

The qualifications of a Suez canal 
pilot are above those required of most 
men in the mechanical field. He must 
at least speak two languages, French 
and Lnglish, and the work requires a 
certain delicacy and constant strain 
uncalled for in the average vocation of 
man. 

There are about 120 pilots on the 
canal and they receive an average of 
$3,1 WO per year for their services. A 
pilot receives $1,0 for a night's work. 
His time of work is regulated by the 
government. Each pilot takes four or 
five ships through a part of the canal 
a week and is required to take several 
hours' rest after guiding a ship through 




OoTij’riaht» d, 130 SI, hr I.Tn.dprw'oif .t FMer-waal, V'W York 

The Tallest nuildinff in the World 



his district. On the canal proper there 
are about 80 pilots; twenty of these live 
at Port Said, 40 at Ismailia, and the 
other 20 at Suez, thus dividing the 
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canal into three districts. Those at 
Suez and Port Said are engaged in tak- 
ing the ships out of the port and bring- 
ing them in r Those at Ismailia engage 
in the navigation of the canal proper, 



RULES OF THE ROAD FOR 
AUTO DRIVERS 

In operating an automobile in a city 
tli ere arc certain fixed rules of the road 
that must be observed and a few others 
that should be. if the driver of a car 
wishes to avoid trouble. First on the 
list is the rule regarding keeping to the 
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Turning 1 Pedestrian Refuges 



right. Nearly every automobile owner, 
whether he be a novice or an experi- 
enced driver, knows this rule and gen- 
erally keeps it, but there are other 
rules, mostly unwritten, that are just 
as important and very seldom con- 
formed to. Several of these are illus- 
trated in the drawings, which were 
published originally in Motor Age and 
should be carefully studied by expert 
and novice alike. 

At the intersections of boulevards in 
Chicago are small, narrow obstruc- 
tions of concrete designated as pedes- 
trian refuges. These rise about 1% 





ft. above the pavement and are about 
.3 ft. wide by 6 ft. long. There is one 
located at each boulevard intersection, 
and pedestrians, confused by the rush 
of automobiles, can step upon them 
and know that they are protected from 
being run down. Confusion to auto- 
mo! dies is sometimes caused, however, 
in swinging around these refuges in 
turning from one boulevard into the 
other. Therefore, drivers should use 
signals, a wave of the hand to the right 
asking the driver of a car coming from 
the other direction to pause, while a 
wave to the left gives the other driver 
the right of way. Figure 1 shows the 
refuge in the center and how it should 
be rounded. Such refuges are now 
being placed on the pavements of many 
cities. 




In turning ordinary corners the rule 
illustrated in Fig, 2 should be obeyed. 
A vehicle turning to the left from the 
right hand side should pass the center 
of the street intersection before making 
a turn. If the driver is making a right- 
hand turn, he should hug the curb as 
closely as possible in rounding ibe 
corner. 

Figure 3 illustrates the proper man- 
ner of passing another vehicle going in 
the same direction. Never pass to the 
right. If you do it is upon your awn 
responsibility and you have no re- 
course in case of an accident caused by 
the other driver turning in to the curb. 
Always go to the left and be sure you 



POPULAR MECHANICS 



19 



are well ahead before attempting to 
swing back into line again, 

W hen two cars meet, as shown in 
Fig. -I T the safest way for each driver 
is to keep well to the right of the crown 
of the road, in this way avoiding the 
possibility of a collision. 

In desiring to turn around in a street, 
it is always well to reach a corner be- 
fore making the attempt, as illustrated 
in Fig, 5. The turn should not be 
attempted until the farther corner has 
been readied, then a wide swing should 
be made, caution being observed to 
avoid other vehicles going in both 
directions. 

One of the rules of the road which 
should be enforced by police depart- 
ments and which applies to vehicles of 
all kinds and descriptions is that which 
calls for slow-moving vehicles keeping 
as near to the curb as possible, leaving 
the left side of the right-hand side of 
the street for faster vehicles. How this 
would work out is illustrated by big. d. 

Always obey the rule shown in Fig. 




Making; a Turn in a Street 



7 when stopping beside a curbing. The 
rules of the road demand that vehicles 
of all kinds stop with the right wheels 
next to the curb, but this is not gener- 
ally observed. An automobile should 
always be standing in such position 
that when it is started it goes in the 
direction other vehicles are taking on 
the same side of the street. 

The illustration designated as Fig. 8, 
is an example of the manner in which 
traffic should be controlled where a 
number of streets run into a circle. No 
vehicle entering such a circle should be 
allowed to turn to the left, even if it 




Slow Moving Vehicles arid Fast 

is going to swing into the next street, 
but be compelled to go around the 
circle to the right until the desired 
street is reached. 

Boston recently adopted a set of 
road rules that should be enforced by 
every city in the country. Several of 
these rules are the same as have been 




mentioned in connection with the lus- 
trations, but in addition are the follow- 
ing: 

On a highway divided longitudinally 
by a parkway, viaduct, walk, sunken 
way or subway structure, vehicles shall 
keep to the right of such division. 
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No person having charge of a vehicle 
shall allow same to come within 10 ft. 
of any vehicle in front of him when 
approaching anti passing over a cross- 
ing where a pedestrian is about to pass. 

Every driver of a vehicle shall, in 
slowing up or stopping, give a signal 
to those behind by raising a whip or 
hand vertically. 

In turning while in motion, or in 
starting to turn from a standstill, a 
signal shall be given by raising a whip 
or hand, indicating the direction in 
which the turn is to be made. 



IRREGULAR GROWTH MAKES 
BEAUTIFUL WOODS 

Beauty in dressed woods is from two 
causes which can be found by a study 
of the growth of trees. The inherent 
cause is the grain, or the silver lines 
which radiate from the pith to the 
tree's circumference and separate each 
season's growth. The foreign cause is 
the result of irregular growth. 

During the growing life of a tree 
there arc many chances of accident that 
may divert a cylindrical growth or 




cause a variation in fiber that becomes 
accentuated as the tree attains its 
growth. When one side of a tree re- 
ceives the stress of the weather and the 
other is sheltered, it gives the tree a 
spiral grow tli, or a twist, as in the ac- 
companying illustration. Each year 
this growth becomes more pronounced. 
The breaking of limbs and embrasures 
cause odd growths* An early warm 
spell will cause the sap to ascend and 
a cold snap will set in and check the 
flow of moisture before it reaches the 
full length of the trunk* This causes 
an enlarged butt and irregular fiber, 
These irregular growths produce the 
most beautiful dressed lumber. 



A CLAIMED CURE FOR 
CONSUMPTION 

A prominent figure in London pub- 
lishing circles believes he has found a 
cheap and positive cure for tubercu- 
losis by a treatment that is extremely 
simple, A poultice, the exact prescrip- 
tion of which has not been given out 
yet, but containing acite and chloride, 
is placed on the body of the patient as 
near as possible to the organ or mem- 
brane that is affected* In about a week 
an ulcer is formed, connected by what 
is called a ray of inflammation with the 
diseased organ* This forms a kind of 
duct through which the muco pus is 
drawn out of the system. The ulcer 
must be carefully dressed each day 
with a special salve* 

It is understood that consumption 
hospital authorities in London are 
gravely considering whether to submit 
one of thetr patients to the new treat- 
ment, but before the discovery is offi- 
cially recognized a final test on a large 
scale is to be made* Among ihe cases 
which the remedy is claimed to have 
cured is that of a 17-year-old boy, who 
was afflicted with an advanced case, 
the lungs and glands of the throat be- 
ing affected. 



Wilbur Wright’s first airship is 
about to be placed in a Paris museum 
alongside of Alder’s “Avion,” the first 
machine in Europe to rise above the 
ground. 
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INTERIOR VIEW OF A SUBMARINE 




Important Meehan sains of a. Submarine 



This photograph is a mid-ship view 
of a U. S + submarine, resembling more 
the interior of some shop than that of 
the interior of a ship. Tire dial is the 
mechanism that shows the depth to 
which the vessel has sunk. The two 
cylinders compose the main ballast 
tank. They are the first filled when 
about to dive, and the first to he 



‘‘blown' 1 when ready to rise to the sur- 
face again, 

There are now more than 1,000 au- 
tomobiles in use in the capital of Mex- 
ico, 

Soaking wheat in wood alcohol and 
spreading it on the roof of a building 
will effectually rid the place of birds. 
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Machine 5Hop» 



define Rahway 



Acrobat 
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MECHANICAL WINDOW 
ATTRACTIONS 

Moving- figure and scenic displays for 
store windows are attractions that 
never fail to draw the attention of the 
people passing along the street, that is, 
while the attraction is new. For this 
reason, it is a losing policy to buy an 
expensive mechanical attraction out- 
right, unless the store is located where 
the passing throng continually changes, 
such as the central business districts of 
metn lpolitan communities. 

The rental of window attractions for 
such short periods as two weeks or a 
month is possible through concerns 
which make a business of such rentals. 
The illustrations show a mi ruber of 
mechanical displays, ranging in rentals 
fro m $ 1 0 f or t w o w e e ks t u $3 00 fur a 
month* The devices are perfect in con- 
struction, are easily operated and arc 
true to the subjects they depict, being 
designed with artistic ability and rare 
skill. Nearly all are imported. 

The baseball set is 3 ft, wide by 3 ft, 
long. The pitcher turns his head to 
watch the runners on the bases, then 
throws the ball, and the players run 
from base to base. 

The Port Arthur set is 5 ft, long by 
4 ft. wide. Soldiers parade on upper 
platform, cavalry march under tunnels, 
and sentries pass and repass on the 
castle walls. The Christmas market 
set shows sleighs, wagons and people 
parading through a city in which are 
tradesmen selling wares for Christmas, 
The Christmas tree in the center loaded 
with presents (and lighted at night) 
revolves. The acrobat, which is one of 
the cheaper sets, performs with the 
chair, moving his head from side to 
side and waving a wand. 

The incline railway is a set G ft. long 
by 7 ft, wide, cars running up and down 
and autos moving around. In the ma- 
chine shop set, 10 ft. long by 4 ft, wide, 
22 small machines and engines are seen 
working, dolls representing workmen. 
Cars move around the platform. The 
hunting scene is one of the most expen- 
sive in rental. Hunters on horseback, 
and dogs and rabbits scurry around, at 
times being behind the rocks, then com- 



Storing Pine Nuts and Acorns 



ing to the front again. The mountain 
has cottages, watermill and factory. 



NOVEL STOREHOUSE OF 
YOSEMITE INDIANS 

In the \ osemitc \ alley, Calif ornia, 
the native Indians store their summer 
hoardings of pine nuts and acorns in 
this novel cache. It is protected from 
dampness by being raised from the 
ground and the rain easily runs off 
from its well thatched sides. 
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DOUBLE ELECTRIC CARS OF 
SELF-CONTAINED TYPE 

The Prussian railway authorities 
have ordered 57 double electric cars of 
the self-contained type shown in this 

r 



WORLD COMMERCE BREAKS 
RECORD 

A record for the international coin- 
merce of the world was established in 
1007, according to the statistical ah- 



A 




Two- Section Self' Contained Motor Car 



illustration, for use in those sections of 
the country where the passenger ser- 
vice is too light to pay for the operation 
of regular trains drawn by steam loco- 
motives* 

The double coaches are composed of 
two nearly identical sections, coupled 
closely together. It was found imprac- 
ticable to build single cars, as in order 
to have the desired seating capacity 
they would have to be constructed of 
such length as to render them unsuit- 
able for use on tracks having anything 
more than moderate curves* 

Tanks at each end of the double cars 
contain the accumulator batteries and, 
being entirely isolated from the passen- 
ger compartments, the travelers will 
not be annoyed by the acid fumes. The 
batteries are composed of 1GS cells, hair 
of which are located in each tank. The 
electric equipment consists of two Su- 
hp, motors, and the batteries are HIP 
volts with a capacity of 368 ampere- 
hours. 

The double cars weigh about GO tons, 
will carry about IOO passengers, and 
attain a speed of 3G miles an hour. 
They will run 65 miles upon one charge, 
and as only half of the batteries need 
be used if necessity demands, traffic 
will not be interrupted should one half 
get out of order. Air and electrical 
brakes are both provided, and should 
one section break away from the other 
the rupture will cause air brakes to be 
automatically applied on both. 



stract of the United States. The total 
exports of the various countries and col- 
onies for that year is placed at $14,000,- 
000.000, and the imports at $16,000,- 
000.000. Of this grand total the United 
States is accredited with 14,4 per cent 
of the imports and with 9.2 per cent of 
the cMpnrts. Ten countries contributed 
more than two-thirds of the total 



CONCRETE GARBAGE CANS 
RESEMBLE TREE STUMPS 

The new garbage cans distributed 
through Central Park in New York are 
constructed of concrete, and made to 

appear like a tree 
stump or section 
of a tree trunk* 
I'he opening into 
which the rub- 
bish is thrust is 
on one side near 
the top. The idea 
rtf such garbage 
cans is the same 
as that which 
caused a French- 
man of artistic 
temperament to 
have the concrete 
chimney of a private electric plant on 
his beautiful estate disguised as a tall 
tree trunk* Such cans do not mar the 
natural beauty of a park as do the or- 
dinary galvanized tin garbage cans. 
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MACHINE BORES POST HOLES 

The interesting post-hole boring out- 
fit shown in this illustration will make 
a hole uniform in size at top and bot- 
tom and of any depth to fi ft. It con- 
sists of a boring machine, mounted on 
a truck in such a war that it can be 
worked at either side or back of the 
truck. The holes are made by a large 
auger, or chisel hit, operated by a gear 
working in a toothed shaft* which fur- 
nishes the means for raising or low er- 
ing it The power is applied by two 
friction clulchcs, which permits this 
raising or lowering of the auger with- 
out reversing its motion. 

The engine ami gasoline tank are 
placed on the front part of the machine* 
in this way providing sufficient weight 
to balance the other end* and the power 
is transmitted from the engine to the 
drive pulley by means of a belt. The 
machine will dig holes in any kind of 
soil onto which the truck can be driven* 
cutting readily through hardpan* shale 
and soft sandstone. Two men are re- 
quired to operate it. 

The machine illustrated is provided 
with a lh-hp. engine and weighs about 
2,51.10 lb. A smaller size, driven by a 
Tf^-lip* engine, is also on the market. 
Two men and one machine will accom- 
plish the work of a gang of a dozen 
men* without the usual amount of back- 



Makt& a Hole Uniform in Size 

breaking labor. The holes can be bored 
at any angle desired. The illustrations 
show the machine in two positions. 
One shows its position when not in 
operation, and the other shows it in 
position for boring. 



Denatured alcohol has been success- 
fully manufactured from flax straw at 
the North Dakota Agricultural College. 
The yield of 35 gal. per ton does not 
make it a paying proposition* 
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Inecniaus Motor Boring Machine 
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The "Bre'r Fox II” and Us 8-Cy tinder Gas Engine: Note Side Exhaust — Reproduction of Photograph Taken When 

Boat Was at Full Speed 
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MOTORBOAT AVERAGES 27,3 
MILES PER HOUR FOR 
1,554 MILES 

A record run of 1,351 miles by a mo- 
torboat traveling at the rate of 01,3 
miles per hour throughout the distance 
has just been accomplished by the 
“Brer Pox IP' w hich left Cincinnati re- 
cently to make the long-distance speed- 
test run to New Orleans, carrying a 
message from the (joverimr of Ohio to 
the Governor of Louisiana* Faster 
time has been made by racing motor- 
boats over a short course, but the 
1 ,554-inile run breaks all records for 
speed maintained throughout long-dis- 
tance races. 

The boat holding the new record de- 
rived its motive power front an 8-cyl- 
inder gas engine, cylinders bored 5 by 5, 
and capable of developing 80 hp. The 
craft carrying the engine is built of 
Vpi m material and measures 40 ft. long 
by 4 ft. 3 in, beam, of the rib and carvel 
construction, and is bulkheaded in three 
compartments. The engine consumes 
10 gab of gasoline per hour and enough 
of the fluid is carried to run her 8 hours 
without a stop. This continuous run- 
ning is made possible by a unique 



water-cooling device for the engine 
which keeps the mechanism cool 
enough at all times to allow the hand 
to be held anywhere upon it. The 
engine is set upon an aluminum base 
and complete weighs 4 J(i(l 11>. T tie hull 
weighs ii5u lb. and affords enough room 
for tour persons, Three people were 
hi the boat upon the record run, 

I He illustrations show the speedy 
craft at lull speed and a close view of 
her engine, a feature of which is the 
side exhaust, unlike other boats of her 
kind ’which carry the perpendicular 
pipes. 



THE HUMAN BONEYARD OF 
HAVANA 

The old Spanish custom of burial in 
Cuba is to rent a lot in a cemetery, not 
buy it outright, as is the procedure in 
America, When the rental is not paid, 
the body is removed, placed in quick- 
lime to take off all the flesh, and the 
skeleton thrown into the enclosure 
shown in the illustration. As a result 
of many years >. f such a gruesome prac- 
tice. the enclosure now contains thou- 
sands of these skeletons. 




Inhuman Display of Human Bones 
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THE GREAT EXPOSITION OF 
THE NORTHWEST 

Alaska -Yukon- Pacific Exposition at Seattle 
Tells the Wonderful Story of the Greatness of 
the Northwest and Alaska in a Voice That 
Will Be Heard All Over the World— Build- 
ings and Landscape Features Set Off 
by Mountain Peaks and Ranges 
of Surpassing Grandeur 

By L< W. TbavsF 

Not long ago the greatest railroad 
man in the world, returning from a tour 
of the Northwest, declared that section 
of the United States was ripe for a rail- 
road building campaign that would 
break all records. For til with his and 
other great systems began to build. 
With the extension of transportation 
lines came people in great tidal waves, 
with brains, money, skill and ambi- 
tions, to this new land of opportunity. 
What they have already accomplished, 
and the much greater possibilities of 
the immediate future are graphically 
told by the Alaska-Yukon- Pacific 1 Ex- 
position now being held iti Seattle. No 
new land ever held out such attrac- 
tions, nor as large and quick returns 
as does our Great Northwest today, 
Alaska, once known only as the land 
of snow and gold and hardship, is 
found to offer along its coast lines 
homes tor millions, with a climate most 
desirable and a soil of bountiful fer- 
tility. Railroads are being shot through 
heretofore impassable mountain bar- 
riers so that the wealth of copper, gold 
and other riches may be brought out* 
More and more steamships are faring 
back to Puget Sound laden with north- 
ern treasure, and the empire above 
54-40 is daily winning to its opportun- 
ities thousands of men who would 
carve out homes. 

It is of all this that the Exposition 
tells. The East has been told, but has 
ignored the warning, that the day is 
not far distant when the world's great- 
est trade will be trans- Pacific ; when 
the way from the Pacific coast to 
Shanghai and Hong Kong will be as is 
to-day the way from New York to Liv- 
erpool and Havre. 

The Northwest is fully alive to its 
immediate future and knows the big- 
ness of it. That the East may also wake 



to it is its desire, and the Exposition 
is its alarm clock. It lias exposed to 
view in Seattle what the United States 
has to offer that the Orient needs, or 
may need, and what the Orient has by 
way ot trade. It has given the produc- 
ers of both hemispheres an opportunity 
to “get together 1 to their mutual bene- 
fit. It is offering to exchange labor- 
saving American machinery for the 
things the less forward Oriental people 
make by hand.. 

As a spectacle, no exposition has cx^ 
celled this display uf the Northwest. 
The electrical features are wonderful. 
Architecturally, the buildings are of 
surpassing beauty and grace, There 
are scores of beautiful gardens and a 
mile or more of such amusement at- 
tractions as the •'Midway*' made fa- 
mous. As an exposition, it is exhaus- 
tive. The huge Palace of Manufactures 
is an exhibit of the liberal arts complete 
within itself ; Machinery Hall displays 
the inventive genius of the whole coun- 
try : the Palace of Agriculture tells the 
story of the natural wealth of the west- 
ern states and Canada. The Japanese 
buildings and village cover the largest 
display japan has ever made on a for- 
eign shore: China presents a whole 
street of Pekin, 

The United States government did 
not extend a dollar of direct financial 
assistance, but it did appropriate $600,- 
000 to fully exploit Alaska, the Philip- 
pines, Hawaii and the fisheries, con- 
strutting the largest group of buildings 
it has ever erected at any exposition. 

From the standpoint of the lover of 
the beautiful, it has been surpassed by 
no World's Fair. The wonderful nat- 
ural advantages that the surrounding 
country presents were taken into con- 
sideration by the building and land- 
scape architects, the combination pro- 
ducing a result truly wonderful. The 
cascades and geyser basin form the cen- 
ter ot the general decoration scheme. 
Surrounding both are sunken garden a 
that will be rich in bloom for the en- 
tire period of the Exposition. Beyond 
are the formal gardens and lawns, the 
vistas ending in graves of native ever- 
greens, To the south, 80 miles away, 
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stands Mount Rainier, the highest in 
the United States, and so outlined 
against the clear sky of the Pacific 
coast as to seem much nearer. To the 
northwest are the Selkirk mountains, 
and to the west the snow-crested heads 
of the Olympics make a rugged outline 
against the sky. Mount Baker, another 
magnificent peak, is plainly visible from 
the grounds in a northeasterly direc- 
tion. In the immediate foreground are 
Lakes W ashington and Union, on the 
shores of which the Imposition is held. 



tries as models for his central figures. 

The main buildings of the Exposi- 
tion are grouped around these central 
decorative features. They include the 
Agriculture, Manufactures, State Fish- 
eries, .Mines, Machinery, Fine Arts, 
Transportation, Foreign* Auditorium, 
Forestry, United States Government 
( which is a group of five buildings), 
C anada, Japan, Alaska, Hawaii, Phil- 
ippines and Government Fisheries. 

The educational value of the Exposi- 
tion is great. As its name implies, it 



WastiiDEtwrt State Building— Will Revert to the University after the position 



Over the narrow neck of land that di- 
vides the salt water from the fresh, 
Puget Sound comes in from the ocean, 
a great inland sea of itself that lies be- 
tween two mountain ranges and brings 
the commerce of the world to Seattle's 
doors, 

The Exposition monument stands in 
the plaza in front of the Federal build- 
ings. It is entirely covered with gold 
from Alaska and the Yukon, and its 
splendor is one of the features. Seven 
thousand dollars worth of gold dust 
was used to gild the monument. At the 
head of Cascade Court stands a monu- 
ment typifying the "Spirit of the Paci- 
fic, M the sculptor having used the abo- 
riginal races of the Pacific coast coun- 



was designed to exploit resources of 
the United States and Canada that 
were acquired when these voting coun- 
tries stretched their spheres of influ- 
ence and pushed their frontier lines to 
some of the few remaining virgin fields 
of trade and commerce. If the visitor 
to the Fair seeks information regard- 
ing Alaska he can find it by a few 
hours' study in the Alaska building. 
Everv feature of that great north coun- 
try is exploited, from working models 
of the mines that send out their mil- 
lions in gold to the little flow r er that 
lifts its head to greet the midnight sun. 

From that great part of Alaska that 
reaches from the tempered zones of the 
Pacific currents, to the ice fields that 
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lose themselves in the barren wastes 
of the top of the world, conic men and 
material to tell the story of the land of 
gold. 

The Alaska- Yukon- Pacific Exposi- 
tion amuses as well as instructs. What 
the “Midway” was to Chicago, the 
“Pike” to St, Louis, and the “War 
Path” to Jamestown, the “Pay Streak” 
will lie to Seattle* 

The climatic conditions of Seattle 
are excellent. When the thermometer 
gets to about 80 in summer the people 
think it is hot, and when it drops to 30 
in the winter a “cold spell” is talked 
about. 



PENDULUM GYROSCOPE FOR 
AEROPLANES 

The greatest problem of the aero- 
plane to-day is to find an absolutely 

sure means of au- 
tomatic balanc- 
ing. M an y at- 
tempts have been 
made to accom- 
plish this end by 
pendulums, h u t 
these proved un- 
satisfactory b e- 
cause the many 
oscillations that 
occur before the 
pendulum gains 
a vertical posi- 
tion are a source 
of great danger. 
T h e gyroscope 
has also been 
considered, b u t 
the foremost ex- 
perts insist that 
a small gyro- 
scope w if! n o t 
have sufficient 
power to attain the required result and 
that a large gyroscope would be im- 
possible because of the weight. 

Therefore, a French inventor has 
combined the two in the manner shown 
in the illustration. He thoroughly be- 
lieves that what neither could do alone 
can be accomplished by the two to- 
gether, the small gyroscope exerting 



its power to keep the pendulum in 
position, and the pendulum keeping the 
aeroplane in balance. 



SECTIONAL AUTOMOBILE TIRE 

A new automobile wheel which is 
drawing much attention abroad is 
shown in this illustration. The feature 
of the invention is the fact that the 
pneumatic tire is sectional, each section 
having its own valve and being blown 
up separately. Twelve sections make 
the complete tire, and should any one 




Pneumatic Tirt Made Up of 12 Sections 



of them he punctured, it is only neces- 
sary to remove that one and put on a 
new one, several extra sections being 
carried. 



PARIS HAS AN ANNUAL HAM 
FAIR 

Paris, along with her exhibitions of 
art and culture, has a ham fair each 
year. The exhibits arc arranged in a 
row of booths over a mile long. Of 
the 1 10 tons of sausage offered for sale, 
there were 9 tons of horse flesh and 17 
tons of mule and donkey sausage. One 
salesman recently showed a row of 
hams of pig, horse, ass and mule flesh 
and offered morsels for the public to 
taste. The fair is not local, as the Ger- 
man. Italian, and Viennese merchants 
also make their exhibits. 
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ATTEMPT TO QUENCH FAMOUS 
BURNING MINE 

Engineers Build Concrete Wall to Stop Flames 
Burning More Than 50 Years 

Fires have been known to burn for 
mouths and even for several years, but 
undoubtedly one of the greatest con- 
tinuous fires ever recorded in history 
is that of the famous burning coal mine 
of Summit Hill. Fa, In 1858, just T 
years ag 1 last February, the fire com- 
menced. Since that time it has smol- 
dered steadily, eating up hundreds of 
thousands of tons of coal, and burning 
its way deep under ground to a point 
a mile westward from Summit Hill. 



shafts were struck, and into these were 
poured refuse, water and wet clay, the 
purpose being to block the fire by a 
wall id such material. More than ndb 
holes were sunk, and into these thou- 
sands mi tons o] -gub" or slush was 
forced, some of the holes eating up as 
much as sunn tons of material. Sev- 
eral hundred thousand dollars were 
spent in this work, but the fire crept 
around the impeding walls and con- 
tinued b 1 burn. 

Now, however, expert engineers have 
evolved a scheme, which it is believed 
will finally achieve the desired result, 
a l a cost close to Six shafts 

are being sunk into the earth across 




The Attempted Qucrichmjr of a SI- Year Fire 



To-day a final attempt is being made to 
extinguish it. 

The shaft in which the fire began 
led into a mine that had been worked 
for many years. Lack of men and lack 
of means prevented a proper fighting 
of the danger when it started. In the 
early days of coal mining much of the 
coal which is now regarded as valuable 
was considered worthless, atid dis- 
carded as refuse. The enormous quan- 
tities of this discarded coal became 
combustible fuel to the hungry tire, 

T n 18b? the c o m p a n y a 1 1 e m p ted to 
make an open cut to block off the fire. 
After an excavation of ? p tino ft. was 
accomplished, the work, for some now 
unknown reason, was abandoned. The 
next attempt was made ll> years ago, 
Holes were sunk until cracks or open 



the path of the fire, the first being an 
open cut KHj ft, long and 1? ft, wide. 
Three of the remaining shafts will be 50 
ft. long by 1? ft, wide, and the other 
two 20 ft. long by 12 ft. wide. All are 
situated 50 ft. apart and will be sunk 
to the coal vein, a depth of more than 
2 on ft. All the coal will be taken from 
these shafts and from the intervening 
space between them, a solid wall of 
clav or concrete, or both, being sub- 
stituted in place nf the coal. This im- 
pregnable wall will extend to the bot- 
tom of the vein in the valley, where 
water will complete the barrier. 

The illustration shows the head 
frames of the six shafts. The burning 
mine is to the right of the head frames. 
According to estimates of the engi- 
neers, made in May, the work should 
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be completed at about the time this 
issue reaches the public. 



A DRAGON-FLY FLYING- 
MACHINE 

One of the most graceful of all flying- 
machines, and one that has suc- 
ceeded in making several short flights, 
is th is aeroplane of M. Rene Demanest, 



premises, but only from loss occasioned 
by Are having its origin elsewhere. The 
owner of a building is also liable for 
damage to other property from fire 
originating on his property, except un- 
der certain extenuating circumstances. 
This vital difference between this gov- 
ernment regulation of insurance in Eu- 
rope and the American method makes 
the property owners doubly careful 




A Drapon-Fly Aeroplane 



a French inventor. It lias two wings 
and a long body and tail, not unlike 
those of a dragon-fly, from which fact 
it is so spoken of. Unlike other flying- 
machines, the motor is above the wings, 
as is also the operator, who rides upon 
it almost as one would ride a beast of 
burden, instead of being seated in a 
framework hung beneath it. The op- 
erator guides the rudder of the machine 
with the right hand, directs the stabili- 
zation wings with his feet, and controls 
the engine with his left hand. A pair 
of bicycle wheels at one end of a long, 
narrow framework and a roller a l the 
other end form a support for the ma- 
chine when on the ground. 



EUROPEAN FIRE INSURANCE 
LAWS STRINGENT 

One of the main reasons why the 
per capita fire loss in Europe is only 
one-tenth of that in the United States 
lies in the fact that the fire insurance 
laws abroad are more stringent, and 
that in all the larger cities and towns 
the danger of fire is minimized by strict 
building regulations. 

Under the laws of France, a house 
owner cannot insure lbs own property 
from loss by fire originating on the 



1 fiat everything belonging to them is 
properly guarded* Such a law is also 
enforced in Brussels. 



NATURAL GROWN IMAGES 
FINISHED BY MAN 

The curious wooden images shown 
in this illustration are natural growths 
of wood called cypress knees, and were 
cut near Melrose. Florida, The devel- 
opment of features, fingers, feet, etc., 




Mature as a Sculptor 

on some of the different images has 
been completed with a knife, but the 
general outlines are as grown. The 
fowl, for instance, at the left of the top 
row, lias had its head formed with a 
knife. The bird at the right of the top 
row has had its beak whittled and 
scraped into shape. 
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A SUCCESSFUL WIRELESS-DIRECTED TORPEDO 




Method of Steering the Wonderful EneEish Wireless- Directed Torpedo 



The English press and weekly illus- 
trated magazines are loudly acclaiming 
a marvelous wireless-directed torpedo 
which they believe may revolutionize 
marine warfare and materially inter- 
fere with the effectiveness of aerial war 
fighters, A torpedo that can be pro- 
pelled and steered by wireless waves 
of electric energy has long been the 
dream of inventors and naval men. 
Many such torpedoes have been in- 
vented, and much has been claimed for 



them by their sponsors, but none has 
proved its merit In the extent claimed 
for this English invention, 

“All attempts to steer torpedoes, 1 ' 
savs one English magazine, “have 
hitherto failed. Ever since Hertzian 
waves made wireless telegraphy pos- 
sible, torpedo direction has been the 
dream of inventors. Many have toiled, 
all have failed save one A 

Description of the torpedo is con- 
spicuous by its absence, the mechanism 
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undoubtedly being kept a secret, but 
the following paragraphs will give some 
idea of its control and what is expected 

of it : 

‘‘The actual apparatus, like all prod- 
ucts of genius, is simplicity itself. It 
possesses all the elements of porta- 
bility, flexibility, and control requisite 
to the purpose in view. Its essentials 
are, at the transmitting station, a source 
of electricity, such as an accumulator, 
a spark coil, control keys, a selective 
device, and a wave transformer and 
transmitter, This equipment, which is 
under the control of an operator, is 
placed on shore or on the deck of a bat- 
tleship, cruiser, destroyer, or subma- 
rine, as the case may be, The outfit 
weighs about 200 1b*, a mere bagatelle 
compared with the massive const ruc- 
tion of the battleship which it may be 
instrumental in sinking, 

lt ln the shell of the torpedo is placed 
the sensitive mechanism which receives 
the wireless power from the sending 
station and uses it tor the purposes of 
the operator, who may be two or three 
miles distant. The propelling machin- 
ery of the torpedo is not disturbed by 
the introduction of the wireless equip- 
ment, which weighs 40 lb,, and com- 
prises suitable devices by means of 
which the liny craft is steered, made 
to rise and fall, and by which its deadly 
charge is exploded* The mechanism is 
designed to operate in synchronism 
with that used at the sending station* 
so that when the operator presses a 
certain key a definite and known re- 
sponse takes place in the torpedo, 

"The system adopted is absolutely 
innocent of aerials, antennae, earth- 
plates, or any of the paraphernalia of 
ordinary wireless telegraphy. 1 he 
transmitters and receivers are of small 
compass, and quite unobtrusive. The 
system is entirely secret, and cannot 
be disturbed by any of the wireless tele- 
graph equipments with which battle- 
ships are fitted. The operator sits at 
a row of small keys, and by the position 
of his selective device he can tell ex- 
actly how to steer the torpedo* By day, 
the wake of the torpedo would tell him, 
of course; and by night, a tiny electric 



lamp, carefully screened from the 
enemy* would be used to show the posi- 
tion of the torpedo, and by tins it would 
be guided with absolute certainty until 
the fatal blow was struck, 

“Torpedo nets will be of no value* 
The object of attack is sighted and the 
range found, The torpedo is sent on 
its fateful mission, and steered into the 
very nets of the doomed ship. By the 
wake of the little craft its course has 
been guided under the influence of the 
invisible wireless power. The first 
torpedo hardly lands in the net before 
it is exploded and the net shattered. 
Before repairs can be effected, a second 
torpedo is sped on its way and steered 
th rough the gap torn in the nets by its 
predecessor* Once past the border line 
of the nets its mission is fulfilled* 
“The airship can be fought in the 
same way, an aerial torpedo being 
steered to its mark no matter how much 
dodging and swooping the airship is 
made to perform to get out of ils way/' 
l lie drawings give some idea of how 
the torpedo will be operated. One 
shows it being directed from a sub- 
marine, and the other two illustrate its 
operation from the land. 



DIFFICULTIES IN CONSTRUC- 
TION OF ALASKAN RAILROAD 

In the construction of the Copper 
River railroad in Alaska, one of the 
most difficult engineering tasks ever 
undertaken on the North American 
continent will be involved. The line 
strikes across the Copper River flats 
to the stream itself, and then follows 
the river to the head of its enormous 
delta. The difficulties of the route are 
in the fact that the road must cross 
and recross the river because of two 
great glaciers which extend to the 
water and discharge enormous quan- 
tities of ice during the summer* The 
only passage possible is by crossing 
between them. The bridges required 
for the crossings will be about 1,800 ft, 
long, and as huge blocks of ice must 
pass under them* endangering founda- 
tions, the problem of their construction 
and support is exceptionally difficult. 
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Wrecked Car Ferry '‘Michigan 11 



GREAT LAKES CAR FERRY 
RAMMED 

The illustration shows the extent of 
injury inflicted upon the car ferry 
“Michigan 1 ’ when she was recently 
rammed by the steel freighter “James 
I\ Walsh 1 in the Detroit river. The 
“Michigan* 1 transports trains across the 
river from Detroit to Windsor, Out., 
and was in midstream when the colli- 
sion occurred. Completely disabled, she 
drifted down stream. Two tugs an- 
swered her signals of distress and with 
some difficulty towed her t-? the Cana- 
dian shore, The great rent in her side 
shows plainly in the illustration. The 
“James 1 \ Walsh 1 ' was practically un- 
injured, 



FULTON AERIAL FLIGHT FOR 
$10,000 PRIZE 

An aerial contest open to all airships 
propelled by mechanical means, with- 
out limitation of the power used or the 
mechanical principle involved, will be 
the Fid ton Aerial Flight, to he con- 
ducted under the auspices of the Aero 



Club of America, September 2a to Oc- 
tober 9 # 1000. A prize of $10,000 will 
be given the winner by the New York 
World, and he will also receive a com- 
memi native gold medal from the Aero 
Club of America. 

The contest will be one of the fea- 
tures of the Hudson -Fill ton celebration 
in New York City during October and 
September. The flight will be from 
New York to Albany, This course may 
be changed if the feat of sailing through 
the air from New York to Albany be 
accomplished prior to that time. The 
starting point will he on Governor's 
Island and the natural course will be 
over the Hudson river, although the 
aviators can choose their own course, 

F.ach contestant agrees in making his 
entry that he will abide by the decision 
of the contest committee and waives 
all rights to contest in the courts for 
injury of himself or his apparatus for 
himself, his heirs and assigns. Each 
airship shall carry at least one passen- 
ger and have absolutely no connection 
with the ground or any other craft. 
Entries must be made in writing before 
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June 1, 1 009, to the Aero Club of Amer- 
ica, No, 1:3 Fast 42d Street. New York, 
and must be accompanied by an en- 
trance fee of $200 in cash. Seventy-five 
per cent <4 this fee will be returned to 
actual starters. The committee will 
refuse entry to anyone who has not al- 
ready made three successful flights 
and demonstrated ability. 



THE PANAMA CANAL 

[By Watrtn Wood, in Eng in terms; Contracting] 

I will give a brief description of the 
canal as i saw it and as truthful as I 
can remember: Around Colon every- 

where are to be seen the activities of 
the Americans, but no great problems 
are to be solved here. Coming to the 
Gatun dam, this bone of contention, 
such as underground lake, 500 ft, of 
mud, stratified rock, etc. ; this great fill 
which is going to make the dam will 
be so large and contain so much ma- 
terial that its very weight will be the 
means of suffocating the underground 
lake, squeezing the mud out of exist- 
ence, holding dow n the stratified rock, 
and make every liar that has seen “the 
dam going out into the sea" sneak into 
his hole and pull the hole in after him. 



The great dam will he about a mile 
long; a half-mile wide at the bottom 
and about an eighth-mile wide at the 
top; a young mountain thrown into 
a valley that the Chagris river will 
never move. When the dam is finished, 
and the waters of the Chagris river 
are held back there will be no sudden 
rise of the river as there is now, caused 



by the heavy rains and creating a terri- 
ble force of water, but it will be like 
pouring water into an immense tub and 
letting it run out of the other side 
over the spillway and thereby lose its 
force. When this artificial lake is 
formed it will reach to Has Obispo and 
from there starts the Herculean feat 
of cutting through a mountain, Gold 
Hill, the highest cut from the bed of 
the canal to the top being nearly 900 
it, From Bas Obispo to Faraiso is the 
greatest excavating ; the rock is of such 
a nature in a great many places that it 
requires drilling and blasting, but the 
largest amount is taken out by the 
giant steam shovels, as with but two 
or three exceptions the whole isthmus 
is volcanic ash, compressed and of such 
a nature that it breaks and slides. The 
average person’s conception of the 
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canal is a cut through the mountain, 
like a canyon of the West, but in real- 
ity it is a ditch at an angle so slop- 
ing that the earth cannot of its own 
weight slide toward the center. Stand- 
ing on the top at Empire it seems al- 
most impossible that human beings 
ever dug through such a mountain. 
On the Pacific side, walls have prac- 
tically been extended to an island for 
nearly two miles so that it can be 
dredged and made deep enough with- 
out its filling in from t lie action of the 
waters. The same length and height 
of locks is required on the Pacific side 



TO BE THE ONLY FIGUREHEAD 
IN THE U. S. NAVY 

W ithin a few weeks there will be but 
one figurehead in the entire American 
navy and that will he the ornament that 
adorns the bow of the cruiser “Olym- 
pia, 1- the flagship of Admiral Dewey in 
the battle of Manila. The figureheads 
have been ordered removed from the 
various ships by the Secretary of the 
Navy on the ground that while in battle 
practice lh e sun shining upon the pol- 
ished brass ornaments reflects the light 
as would as many mirrors and thus hc- 




OpyrEightucI by H- B, Scott 

Figurehead Df Uie U. S. Cruiser “Olympia/" 



as on the Atlantic. The rock for the 
Gatuu dam is taken from Porto Bello, 
eighteen miles down the coast from 
Colon, and is as fine a quality as the 
Staten Island or Princeton trap rock 
and will withstand the elements for a 
thousand years, or as long- as the mos- 
quitoes will stay in New Jersey, as they 
were all sent from Panama to Jersey, 
1 do not know what one looks like in 
Panama having never seen one, not 
even one. I will predict that Panama 
City and along the canal from Has 
Obispo to Paraiso will be the favorite 
summer resort for thousands of Ameri- 
cans during February and March, alter 
the canal is finished. In conclusion I 
will say the canal is being put through 
by the best methods, and by skilled 
and competent men. 



trays the positions of the ships, when 
they would not otherwise be visible. It 
is also said that the reflected light from 
the figureheads shines in the eves of 
those handling other craft and that ac- 
cidents are made possible. The figure- 
head that is to remain, and which is pic- 
tured here, is the finest piece of work 
of its kind ever made. It is from a de- 
sign by St Gaudeus and is entirely of 
brass, costing $11,000. It is always 
highly polished and has the appearance 
of being golden. 



The Simplon tunnel, from Italy to 
Switzerland, is the deepest mining 
work in the world. It is 7,000 ft. below 
the peak and is 12 miles long. 
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RUSSIA’S WAR AUTOMOBILES 



Russia to Fight with Ad tea 

ENGINE FLAYS ITSELF WITH 
STEEL ARMS 

An interesting act of heroism oc- 
curred recently on one of those big 
camel-back engines still used cm some 
of the eastern lines. In this type of 
locomotive the cab is perched above 
the boiler and further forward than in 
other locomotives. The fireman's posi- 
tion is on the tender and altogether re- 
moved from the engine cab. This 
peculiar accident was the shearing off 
of the crank pin, which released the 
driving rods. The engine was r mining 
over miles an hour and as the steel 
arms swung with the same momentum 
a v the drive wheels, they crashed into 



Emulating Germany, Russia 
has recently been experiment- 
ing with a number of specially 
designed and heavily armored 
automobiles for war. The ex- 
periments were so successful 
that 20 of the type here shown 
are being constructed and more 
will probably follow. The ma- 
chines weigh about 6,500 lb., 
are driven by a 30-hp. engine 
at a speed of about 30 miles an 
hour, and can climb grades up 
to per cent. 

Hie armament consists of a 
Hotchkiss gun which fires 600 
shots a minute. The armor is 
claimed to be capable of resist- 
ing any shot fired at a distance 
of TO ft. This, of course, does 
not include projectiles from 
cannon. 



Canada leads the world in producing 
asbestos. Her output during the 30 
years of asbestos production has been 
92ll,00fMJ00 worth. 



GOVERNMENT POSITION 
FOR A THIN MAN 



Considerable foil was recent- 
ly made of the United States 
government by the press nf the 
country over the fact that a thin 
man — the thinner the better- — 
was being advertised for to 
assist in the operation of refrig- 
erating machinery in a special 
government railway car de- 
signed for the pre-cooling of fruit*. 

The consideration was from jjhHKi to 
$1,200 a year, a salary warranted to 
keep the incumbent thin, according to 
one writer. All the thin man will have 
to do is to keep as thin as the salary 
demands, squeeze himself into odd 
nooks and crannies of the car, when 
occasion arises, to insure the pre-cool- 
ing of fruit wedged in remote corners, 
and have ail intimate knowledge of ma- 
chinery. 
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tlie cab, crushing both legs of the en- 
gineer. 1 he fireman, Perkins \\ ooley, 
unable to get to the engineer's cab, 
swung practically underneath the ten- 
der by his feet from the narrow iron 
steps and broke the air connection. 
The engine was fearfully battered be- 
fore the train stopped, but the passen- 
gers were saved. 



WHERE NATURE COOKS THE 
FOOD 

I ie certain parts of New Zealand both 
the native and white women use the 
natural hot springs to do their cooking. 
In the Rotorua region it matters not 
whether the cook wishes to roast a 
piece of meal, boil potatoes, or steam 
pudding, all she has to do is to step out 
of doors and place the cooking utensil 
in a steam hole. The cover is then put 
on and a piece of coarse sacking over 
the whole completes the operation. In 
a short time dinner is ready. 

At Whakarewarewa the whole earth 
just beneath the surface is a mass of 
boiling springs. Millions of gallons of 




Cocking Over Hot Springs 



hot water hiss and steam, sending 
vapors skyward in great white clouds. 
Strike the ground almost anywhere 
with a stick, and the hole thus formed 
fills with hot water. Hot water for 
baths, the week’s washing, and for the 



ordinary purposes of the household is 
always at hand. 

The illustration shows three native 
women cooking their dinner in one of 
the countless holes. 



“SHADOW” CLOCK FOR THEO- 
DORE ROOSEVELT 

When Theodore Roosevelt returns 
from his African hunting trip he will 




find awaiting him a “shadow” clock, 
the second of its kind in existence. The 
gift will be received from its inventor, 
an Australian who wishes to pay his 
respects to the ex-president because of 
the visit of the world-girdling fleet to 
Australia. 

The clock is made with two dials, 
one for day use and one for night The 
night dial is transparent, with lenses 
above it and a small electric lamp un- 
derneath, When the possessor of the 
clock retires for the night, he turns the 
night dial toward the ceiling. At- 
tached to the side of his bed is an dec- 
trie push button, connected with the 
lamp by a flexible cord. By pressing 
this button at any time during the 
night, the lamp is turned on, and the 
outlines of the numerals on the dial 
are thrown against the ceiling. The 
shadow of the dial is 4 or 5 ft. in diam- 
eter, making the numerals easy to read. 

Photographs of Mr. and Mrs, Roose- 
velt will be placed on both dials, the 
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front of the case will be decorated with 
crossed American and Australian flags, 
and the sides will bear reproductions of 
the Australian coat of arms. 

The Australian who invented the 
clock and is to present it to the ex- 
president is R. B. Smith, now living in 
New York. 



STACK RESISTS DEMOLITION 

"Hie 120-ft, smokestack, erected some 
15 years ago at La Grange, 111., was re- 
cently discarded and pulled down. For 
many hours it resisted the attempt to 
demolish it, the LA- In. rope first used 




breaking six different times. At last a 
steel cable w as resorted to and the great 
stack was pulled crashing to the 
ground. The illustration shows its ap- 
pearance just before the tall com- 
menced. 



PRIMITIVE SIBERIAN CALEN- 
DARS 

These illustrations, which look like 
the designs for some classical interior 




Marking the Passage of Time in Siberia 

decoration scheme, are in reality the 
primitive calendars of the Valin t Rein- 
deer tribes of Siberia. The larger, 
about 1 ft. in diameter, is the year 
calendar, and the smaller is a monthly 
calendar. The days arc reckoned by 
putting pegs in the holes. There are 
just 12 rings around the year calendar, 
each ring representing a month. Each 
ring has from 29 to 'll holes. The cal- 
endars are carried on a string around 
the neck of their owner. 



A German company has formed to 
lay a cable from Germany to Brazil. 



Just before the Fall 
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EXTINGUISHING OIL FLAMES 
WITH FOAM 

The attempt to extinguish fires by 
water, where petroleum, gasoline, ben- 
zine, or other liquid hydrocarbons 
ighter than water, are involved, usually 
results in the spreading of the inflam- 
mable liquid, an increase in the area 
of combustion, and a greater intensity 
of conflagration. 

Sand is often used to extinguish such 
fires, but Germany has taken a distinct 
step forward in solving the problem, 



sure evolved, and consequently the 
charge does not issue with sufficient 
force to cause a spattering of the burn- 
ing liquid upon which it is poured. The 
result of the chemical reaction between 
the alum and the bicarbonate is a 
prompt evolution of carbon dioxide, 
which in contact with the licorice solu- 
tion, forms an exceedingly stiff and 
persistent foam. Such a layer of foam 
containing an inert gas upon the sur- 
face of a burning liquid effectually cuts 
off all access of air, and combustion 
necessarily ceases. 




Remarkable Example ef Natural F^sm Ot^urriii£ at the Dam at West Point, Ncbr., During Repeat Hifh Water— Tiie 

Foam Was 2Q Feet High and Extended Clear Across the River 



the means employed being a tenacious 
foam which clings to the burning 
liquids and cuts off the supply of air 
necessary to maintain combustion, thus 
extinguishing the flame. The appara- 
tus employed consists of a simple metal 
cylinder, provided with a long spout 
and divided into two chambers. One 
chamber is charged with an aqueous 
solution of potash alum and sodium sul- 
phate, the other with a similar solution 
of sodium bicarbonate, sodium sul- 
phate. and licorice- root extract, 

[lie cylinder of the apparatus is so 
arranged that on being inclined or re- 
versed the two solutions mingle as they 
issue from the spout. There is no pres- 



One successful test of the apparatus 
was the filling of an iron vessel, 5% by 
2 1 U ft, in size, and 4 in. deep, with 1M 
gal. of benzine, the ground also being 
saturated. This was lighted and al- 
lowed to burn for three minutes. The 
contents of two foam extinguishers 
were then allowed to flow over the 
whole and combustion was promptly 
arrested. The layer of foam was re- 
moved, the benzine lighted again, and 
an attempt made to extinguish the 
flame with water from a 2-in, hose. 
Instead of extinguishing the dame, the 
water increased the area of combustion. 

The apparatus is now being advo- 
cated by the German authorities for 
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use on motorboats and in automobile 
garages, drug stores, and other places 
where combustible liquids are in use 
or stored. 



ANOTHER DESIGN OF DRESS- 
ING TABLE 

The features of this dressing table 
are that the mirror is adjustable to 




Mirror Adjustable to Any Angle 



almost any angle, the gracefulness of 
its proportions, and its ample drawer 
room. It is made in either mahogany 
or oak. 



RAILROAD TICKETS PRINTED 
AS DEMANDED 

With a view of reducing the work 
of a railroad ticket office, and for the 
purpose of rendering the pasteboard or 
other material of a ticket valueless up 
to the moment of purchase, an ingen- 
ious printing machine which prints the 
tickets called for, has been invented 
and placed in use in Germany, Now, 
instead of being surrounded by thou- 
sands of different tickets for the sta- 





tions of the railways of Germany, there 
is only a small unpretentious machine 
standing beside the clerk at the ticket 
window. In this, the tickets are printed 
with lightning rapidity when the trav- 
elers give their destination. The only 
stock the clerk has to trouble about 
is an adequate supply of blanks, while 
the only bookkeeping is the totalling 
of an automatically printed duplicate 
record upon which every ticket printed 
and sold is mechanically registered by 
the machine. 

The machine is 12 in. long by 23 in. 
broad, and about 1 ft, in height, it has 
a scries of small troughs, carrying, in 
edgewise position, small printing 
plates corresponding to every purpose 
for which tickets are issued. At the 
back of the machine, upon an octagonal 
drum, is carried an indicator on which 
is inscribed the name of every station 
upon the system, arranged in alpha- 
betical order. Along the top of the 
machine travels a small, light carriage. 
This is the printing apparatus. 

The operation of the machine is sim- 
ple. When a ticket is demanded the 
clerk lakes a blank and slips it into the 



Prints Railway Ticket* While Von Wait 
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printing carriage. The carriage is run 
over its path of travel until the pointer 
comes opposite the name of the sta- 
tion called for, picking up the required 
plate as it docs so. Then a handle is 
turned and a fully printed ticket drops 
out of the printing carriage ready for 
issuance, no other operation being 
necessary. The blank during this short 



time in the machine, receives the names 
of both the station of departure and 
destination, together with the date, 
route of travel, class of carriage, 
amount of fare, distinctive number, 
and other details that might be neces- 
sary, such as fast or slow, palace, work- 
man's, excursion or tourist. train. The 
plate is returned to its rack again by 
the carriage immediately after the im- 
pression is made. The date, of course, 
is set each day. 

At the same time as the ticket, the 
record of the sale is printed in dupli- 
cate upon the continuous strip of paper, 
together with the fare and other in- 
formation required for booking. All 
the clerk has to do when he goes off 
duty is to total the strip and count his 
cash. 

An additional feature of the machine 
is that it is proof against being tam- 
pered with. No ticket can possibly be 
issued without the fact being recorded, 
and it is equally impossible to with- 
draw any plate from its position in the 
rack. Only the printing carriage can 
rln tlds. 



The machine can be made to fit the 
requirements of any railroad, irrespec- 
tive of its size <ir the mixed character 
of its traffic. It is simply a question 
of accommodating the dimensions of 
the machine to suit the conditions. 
The machine illustrated, which is in 
one of the German stations, carries 
more than S3 ,000 printing plates. 



BRIDGE BUILDING WITH AID 
OF CABLES 

Owing l" the Height of this railroad 
bridge, which stretches 200 ft. above 
the normal water level in a California 
river, it was found necessary to stretch 
2 ] :j-in. cables from bank to bank, a dis- 
tance of 1,00(1 ft. By means of them 
all the structural steel was hoisted by 
a trolley and swung out into position. 
The total length of the bridge, which 
is now completed, is about 000 ft. The 
pier foundations are of reinforced con- 
crete. 



GREATEST INDUSTRY TO ABOL- 
ISH SUNDAY WORK 

That giant Industry, the United 
States Steel Corporation, is now trying 
to remember the Sabbath day to keep 
it holy. This new departure for them 
is not the result of any ethical reason- 
ing, but because the heads of the cor- 
poration believe that it will be money 
and time saved in the year's run. They 
have come to the conclusion that a 




Overhead Cables Used in Building This Bridge 
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man can turn out as much work in 6 
full week days, getting his Sunday’s 
rest, as has been done in 7 days. 

The first order to this effect was 
recently enforced in the company’s 
galvanizing department, and will be 
gradually extended over the entire 
works of the corporation. Police were 
ordered to arrest those who insisted on 
working on that day. They had some 
difficulty making the foreigners under- 
stand that hereafter they would be laid 
oil on Sunday. 



HUGE CENTIPEDE KITE 

Probably the longest and one of the 
most remarkable kites in the world is 
this gigantic centipede kite from China. 
It is 40 ft, long and is made up of 22 
body joints and a head. One of the 
photographs shows a kite complete, 
and the other is a closer view of the 
head. The eyes of the head revolve 
while the kite is flying, and the ser- 
pentine motion of the whole kite gives 
it the appearance of a dragon-like crea- 
ture of the air. 




Cloie View of Head cf Kite— Ttie Kite Complete 
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'’Spread tipun the Table Is the WiioJc Am hunt of the Fine" 



TEXAS COLLECTS BIG FINE 

A bundle of money amounting to 
$1,808,843 was received by the stale 
treasury of Texas in one bulk from the 
Waters-Piercc Oil Company in pay- 
ment of the fine which the courts as- 
sessed against it for violating the anti- 
trust laws. All of the money, with the 
exception of a few hundred dollars, was 
in currency, hi the package which is 
shown as standing erect iti the accom- 
panying picture is $1, £00,000. It is 
made up of 120 hills, each of the de- 
nomination of $10,000. Spread upon 
the table is the whole amount of the 
fine, $1,808,843* State officials and em- 
ployes are grouped about the money. 



POWERFUL EXPLOSIVE IN- 
VENTED BY SCHOOL BOY 

An explosive that is claimed to be 40 
times as powerful as dynamite has been 
invented by Charles Williams, an 18- 
v ear-old boy of Evansville, Inti A bot- 
tle containing 3 az. of the explosive and 
placed in a tree three miles distant 
shook nearly every building in Evans- 
ville, according to local press reports, 
and a pound of it, so say experts* would 
have wrecked buildings within a mile. 

Not only has the young man discov- 



ered and perfected the explosive, hut 
also a wireless apparatus with which to 
set it off from a distance of a mile or 
more. This invention, however, he does 
not consider as great as the discovery 
of the explosive. The force of the lat- 
ter, he insists, can he directed in any 
direction he desires, and as a proof in- 
quirers were shown the tree in which 
lie had exploded the three ounces. Its 
tops had been sliced off as with a knife, 
but beneath not a leaf had been dis- 
turbed* 

l T had the charge fixed so that the 
force went upward,” said \\ illiams. "*A 
man standing beside the tree would 
probably have been frightened to death, 
but not otherwise injured:’ 



JAPAN GRANTS MOTOR FISHING 
BOATS SUBSIDIES 

Japan is well known for protecting 
her shipping interests and husbanding 
heT fisheries* That nation is now grant- 
ing subsidies to all fishing vessels 
equipped with the newly adopted inter- 
nal-combustinn engines as auxiliary 
power, Japan grants $14 per ton anil 
1 . TO per horsepower at the time of 
their construction, with a yearly sub- 
sidy of $8.(50 per ton and $5*70 per 
horsepower. Additional encourage- 
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Earliest representations or Anglo- 5*jcon black- 
smithing tbal can be found in print* - Courtesy Black- 
smith and Wheelwright 



me nt Japan offers is to each 

skipper who owns his own vessel; 
424.30 to each engineer and an- 

nually to every fisherman. 

The Japanese have taken advantage 
of the fact that British firms which 
have been supplying Japan with gaso- 
line engines failed to take out patent 
rights in that country and now the 
Japanese are building the same type of 
engines in large numbers without pay- 
ing royalties or license. Great Britain 
sees a deep purpose in the building of 
these boats, as she herself has a large 



fleet of them which arc intended to be 
used for sweeping the mine-infested 
seas that would surround her during a 
naval war. 



MAMMOTH BORING AND TURN- 
ING MILL 

This illustration shows the largest 
boring and turning mill in the world. 
It was completed recently at Dussel- 
dorf, Germany, and will work upon an 
object 31) ft. 4 in, in diameter and 11 
ft. 2 in, high, the table of the machine 
itself being 3fi ft. in diameter. Some 
idea of the immense size of the machine 
can be gained by contemplating for a 
moment the fact that the illustration 
shows 221 men standing and sitting 
Upon it. The total weight of the ma- 
chine is 330 tons. The table, turned 
by an electric motor, can make four 
revolutions per minute. The control 
of the motor, as well as the feed and 
speed changes, are all effected from 
devices placed on the traveling tool 
heads, in order to eliminate the ne- 
cessity of the operator descending from 
the table to stop or start the machine. 
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SMALLEST WOVEN BASKET IN 
THE WORLD 

This woven basket, so small that it 
is necessary to use a magnifying glass 
to appreciate the skill of the workman- 
ship, is claimed to be the smallest in 
the world, ft is a trifle over one-eighth 
of an inch in diameter, hardly large 
enough to hold a drop of water, and 
every stick is perfect. The design 
woven into it represents the flight of 
birds* It was made by a member of 
the Sotoyomi tribe of Indians in Lake 
County, California, 




Exact size 



Basket Y% In- in Diameter 

The drawing shows the exact size of 
the basket; also, its size four times 
magnified. 



DRIVING AN ORE TEAM 

This illustration shows an ore team, 
consisting of six horses and a wag- 
on loaded with sacks of ore, passing 
through Crescent; Nevada, The driver 
of this team is riding on the wagon and 
driving with six lines, but frequently 
he rides one of the “ wheelers/* and 



drives with a “jerk*' line, which is 
merely a rope fastened to the bridle of 
one of the lead horses. The second 
pair of horses in such a team is called 
the ^pointers/’ because they point the 
course of the wagon. When a sharp 
turn is to be made one or the other of 
these horses jumps over the chain and 
pulls on a straight course instead of 
making the turn with the lead horses. 
It is in this manner that the wagon is 
kept safely on the trail. The pointers 
have to jump over the chain so often 
that they soon become adept, and hop 
hack and forth as nimbly as a trained 
dog through a hoop. 



FIGHTING THE SNOW IN 
BERLIN 

The snow fall in central Europe last 
winter broke all records for many 
years, Germany probably receiving the 
worst of it. For days at a time, fol- 
lowing each big storm, the streets of 
Berlin were blocked to such an extent 
that the street department of the Ger- 
man capital was taxed to the limit. 
One snow storm cost the city $8,000 to 
dear away, automobile snow plows and 
vans being used to a great extent in 
the work. 

The motor plow shown in one of the 
illustrations is one of the first ever 
used in any country. It is essentially 
a fi-ton truck with a wooden plow of 
triangular shape fastened to its front. 
This was driven through the deep drifts 
by a 32-lip. engine, pushing the snow 
to both sides and making a fine path 
for vehicles. The facts that the power 
was applied from behind the plow and 
that the wheels were at all times run- 
ning on the portion of the road already 
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The Driver Uses Six Lines 
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Motor Snow Plow Uaed in B <rr ' : r. 



cleared, instead of horse- struggling 
through the drifts ahead of the plow, 
as ordinarily is the ease, was a great 
advantage of the outfit. The use of 
the motor plows also deni oust rated the 
fact that it is possible to change quickly 
an ordinary heavy automobile truck in- 
to a snow-fighting device with but lit- 
tle expense. 



A NEW STEEL COKE CAE 

Out of a recent order given by the 
Pennsylvania Company f>»r 2,200 new 
coke cars I, flfto of them were to be 
made of all steel in a new design giv- 
ing greater capacity than cars ever 
built for regular service. These cars 
consist of four hoppers each and have 
eight openings in the bnitnm of the 
car which makes the car practically 
self-cleaning. The main feature of 



these cars is to provide as large an 
opening as possible to greatly facilitate 
the unloading. The area of the space 
when all doors are open is 84 sq, ft. 
Three smaller cars of a similar type 
were unloaded by three men in 15 min- 
utes from the time they were placed on 
the trestle until the engine moved them 
away. The coke rati out from the car 
in 1 minute and 4o seconds from the 
time the doors were opened, The much 
larger and four-hopper car is expected 
to make even better time. The coke 
rack will not be used and the loss of 
space will be replaced in the greater 
length of the car. The total capacity of 
each new- car will be 2,704 cu. ft., pro- 
viding for a load of 100,000 lb. 



ANTI-COLLISION DEVICE FOR 
FIRE HOUSES 

Disastrous collisions have often oc- 
curred between street cars and fire- 
fighting apparatus when the fatter has 
been leaving the engine house, especi- 
ally where street cars run by on inter- 
secting streets. To prevent such colli- 
sions at the start, an ingenious trolley 
cut-out device has been installed at 
Rochester, N. Y. 

The device consists of a standard cir- 
cuit breaker, mounted on a trolley pole. 
One terminal of the breaker is tapped 
to the feeder and the other terminal to 
the feed tap which feeds the trolley 
section. Section breakers are cut in 
on the trolley wire at a sufficient dis- 
tance so that when the current is cut 
off the car will not travel across the 
path of the rushing fire teams. 




Design of Coke Car Whjcli Greatly Facilitates Unloading 
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When a fire alarrn comes in and the 
apparatus leaves its house, the wheels 
of the fire truck run over a contact 
maker which cuts the current from the 
wire, The moment the power fails the 
motor man knows it, and applies his 
brake. W hen the lire apparatus has 
crossed l lie street the conductor goes 
to the breaker on the pole and closes 
the circuit again by pulling a cord at- 
tached to the breaker handle. 

In case the lire apparatus is to go in 
a direction opposite from the street 
crossing, the man on duty in the fire 
house throws out the contact maker in 
the floor so that the current will not 
be shut off on the trolley wire. 



HOUSE CONSTRUCTED OF 
BEER BOTTLES 

This house is not a “ freak' ' in the 
true sense of the word, but a comfort- 
able, livable dwelling at Rhyolite. New, 
built of beer bottles because beer bot- 
tles were more plentiful than any other 
kind of material that could be used for 
building purposes. More than 5.000 
glass bottles went into its construction. 
In the boom mining camps of arid 
Nevada, building material is a large 
item of expense, and it is not unusual 
to find dwellings constructed of any 
conceivable substance that can be util- 
ized for such purposes. 



NOVEL PIANO-VIOLIN 

A new musical instrument, known as 
the piano-violin, has been devised in 
Austria* It looks like a harp, plays 
like a piano, and sounds like a violin. 




The upper portion of the instrument 
consists of a series of strings, each of 
which is operated by one of the keys 
on the piano keyboard. Across these 
strings runs an endless traveling band 
which performs t he functions of a bow. 
Each string is attached to a pivoted 




More Than 3,000 Glass Bottles Used in its Construction 
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arm, worked by a key as on an organ 
or piano. When a key is pressed down, 
the string it actuates comes in contact 
with the traveling band, producing the 
sound made by a bow on a fiddle string* 
A pedal regulates the sound. 



FOX HUNTING IN ENGLAND 



The only dogs usually heard of in 
connection with fox hunting in Eng- 
land is the pack of hounds that runs 




the quarry to earth, but Hi tie terriers 
often play an important part. The 
mission of the small dog is to drive 
the fox from its den or from places 
where it may have taken shelter that 
are too small for the hounds to get 
into. One terrier is usually carried 
along with each pack of hounds. 

Until recently no special arrange- 
ment had been devised for the carrying 
of terriers, but now a special groom 
carries the leather bag shown in the 
illustration, and from it the terrier con- 
tentedly surveys the surrounding land- 
scape until its services are required. 

Five miles of the Panama canal were 
thrown open to navigation on Febru- 
ary 1, when two Pacific steamships 
were allowed to pass through the chan- 
nel from La Boca wharf to the Bay of 
1 ‘anama. 



PORTABLE SELF-PROPELLED 
CANAL LOCK 

It Dams the Water of the Canal and Pushes it 
Up the Grade, Carry tug; Vessels Along 
With it — Wheel Propelled by 
the Water it Dams 

(Condensed from ElcLcatific American] 

Hus movable self-propelled canal 
lock, the ingenious invention of an 
Italian engineer, consists primarily of a 
paddle wheel placed across the section 
of the canal, with the axis of the wheel 
resting on iron rails set into the retain- 
ing walls at the sides. The canal, of 
course, is an inclined one leading to a 
higher body of water, otherwise locks 
would not be necessary, and it may 
have a grade of from 3 to G or 7 per 
cent. 

The clearest idea of the system can 
be gained by looking at the illustra- 
tions, which are of the model canal 
built near Rome bv the inventor. This 

■K 

model canal is about 80 ft, long, the 
width being about 14 in. The small 
boat used is 3 ft* 6 in* long, and draws 
4 in. of water. The paddle wheel al- 
most closes the canal, the opening be- 
low the wheel being about % in., just 
enough to allow a slightly less quantity 
of water to pass under the wheel than 
comes flown the canal. The wheel is 
locked by a simple device and the water 
backs tip for a distance of 15 or 20 ft., 
thus giving a head of about 8 in* It is 
upon this head of water that the canal 
boat rests. When the wheel is un- 
locked it immediately begins to revolve, 
rolling up stream by the aid of the 
power generated by the water running 
under it and turning the paddles ot 
buckets. The greater the head, the 
faster the wheel moves, thus allowing 
the water to pass under the wheel 
faster, and when the water has reached 
its normal head of G in* the wheel 
assumes its normal speed, which is 
about Vb mile an hour in the model. 

This description, of course, concerns 
only the movement up the canal, and 
another canal is used for traffic down. 
In the latter as well as the former ex- 
actly the same principle of the water 
wheel is used, with the exception that 
the main axis of the wheel for the 
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descent is carried upon a truck sup- 
ported by four wheels running' directly 
on the rails. 

Although the model system is all that 
has yet been constructed there seems 



to be no doubt but that It will work 
satisfactorily on the large basis required 
for actual conditions, and in places 
where it can replace a string of locks 
time could be saved in the passage of a 
boat as well as economy in construction 
achieved. 

Experts claim that in a canal built 
upon a grade of 4 per cent, boats 120 
ft. long could be passed through by 
this system where there is an available 
water supply of 420 eu. ft. of water 
per second, which Is as much as is re- 



quired for the operation of the Erie 
canal for the same tonnage. The 
amount of traffic makes no difference as 
long as the boats keep a few hundred 
feet apart. 

It is likewise interesting to learn that 
the device is self- regulating in speed. 
When the tendency of the wheel is to 
go too slowly, the head of water back 
of it will increase, thus creating a 
greater foice to make it move faster' 



and when the tendency is to go too 
fast, the head of water in front of it 
will fall, thus decreasing its speed. 

The core of the idea, simply stated, 
is that the wheel pushes a head of water 



sufficient to float vessels and by which 
the vessels are carried along, up a grade 
to a higher level of water, and by power 
generated by the water it allows to 
escape under it. 



BARNUM’S MONUMENT 
ROBBED 

Some time ago the citizens of Bridge- 
port, Conn., erected the handsome 
monument shown in the illustration in 
memory of their most famous citizen, 



P. T. Barnum, of world-wide circus 
fame, hour beautiful bronze urns 
were placed at the corners of the base, 
where they recently drew the attention 
of a connoisseur of old metal at a psy- 
chological moment, this moment being 
one at which his funds were low. Con- 
sequently, three of the urns disap- 
peared in a night, to be found later in 
a junk shop, and the robber paid the 
penalty in the county jail. The urns 
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were so disfigured they could not be 
restored. 

Minor cases of vandalism against 




{OtMiteny McniuUnliil News) 

BartiuirTi Monument Before Ct Was Robbed 



public monuments arc not infrequent, 
but this is one of the most daring in- 
stances on record. 



HOW TO MAKE A SETTEE 

This handsome piece of mission fur- 
niture is designed to be made up in 
three different pieces as desired, the 
only changes necessary being in the 
length of the one front and the two 
back rails. The settee can be made into 
a three-cushion length by adding the 



stock list of materials ordered mill- 
planed and sandpapered will be suffi- 
cient to make up the settee as illus- 
trated, Oak is the most suitable wood 
which can he finished in either mission 
or a dark golden oak, 

3 rails 1 by 4 by E>2j^ irt. 

4 ciul rails 1 by 4 by 24’4 in, 

4 potls in. square by 34 m. 

13 slats by 5 by 21 .54 in* 

2 cStiats 1 hi. square by D1 in. 

All the rails arc mortised into the 
posts for a depth of % in*, also the slats 
are mortised % iti. into the rails. The 
material list gives the exact dimensions 
for the rails and slats as they will not 
need to be squared for entering the 
mortises provided you are careful to 
get all lengths cut to dimensions. 
When cutting the mortises take care 
to get them square and clean. The 
posts have \A in* extra added for squar- 
ing up and cutting the corners sloping 
on the top ends. 

The joints are all put together with 
glue. Nails can be driven into the 
posts intersecting the tenons of the rails 
on the inside, as they w ill not show and 
will help to make the settee more solid. 

The cushions can be made with or 
without springs as desired. If made 
without springs, 11) slats must be pro- 
vided in the material list 14 in. thick, 
2 in. wide and 24 in. long to be placed 
on the cleats fastened to the inside of 




Details of a Mission Settee 



length of another cushion to the dimen- 
sions of the one front and two back 
rails. A companion piece chair can be 
made by using suitable length rails to 
admit only one cushion. The following 



each bottom raik The two cleats are 
fastened one on each inside of the front 
and back rails with screw's. The loca- 
tion as to height of these cleats will de- 
pend upon the kind of cushions used. 
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The parts necessary to make the 
cushions with springs are as follows : 

4 pieces 1 by 2 l A bv 2f) in. 

8 pieces I by 2yi by 24 in. 

4 nttceg 1 by 2 % by 22 in. 

32 S in springs. 

2 pieces leather about 2fl by 31 in. 







A Complrtt Twu-Guihian Settee 



the open box frame. When complete 
the cushions are set in loose on the 
cleats, which should, in this case, be 
placed about 1 in, from the top of the 
rails. 



An open box is made from two 2G- 
in. and two 22-in. pieces, and across the 
bottom are mortised and set in four 24- 
in. pieces to form slats on which to set 
the springs. The tops of the springs 
are tied or anchored with stout cords 
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Detail of the Cushion 

running in both directions and fastened 
to the inside of the pieces forming the 
open box* These should be tied in 
such manner as to hold each spring so 
it cannot slip over and coine in contact 
with another spring. 

Roan or pebbled leather are very 
popular for cushions for this style of 
furniture. The leather is drawn over 
the springs and tacked to the outside of 



INGENIOUS DEVICE TO REACH 
SUNKEN TREASURE-SHIP 

A great steel tube, nearly 100 ft, in 
length, with an extension section and a 
working chamber at the lower end, is 
the latest device with which an attempt 
will be made to recover the greater 
part of the $2,500,000 treasure in gold 
coins and bars, which is said to have 
gone down in the “Lutine” in 1707 
near the island of Tcrschelling, off the 
coast of Holland. A portion of the 
treasure has been recovered, but all or- 
dinary dredging plants are now use- 
less, as t lie vessel has gradually sunk 
deep into the sand. 

One end of the tube will be clamped 
to the side of a steamship or barge, 
and ill e other end with its extension 
section will be sunk by means of water 
ballast until it touches bottom. Then, 
by means of compressed air, all water 
will be forced out of the tube and cham- 
ber, so that engineers and divers can 
descend. 

Rut the ingenious part of the ar- 
rangement is the two powerful suction 
pumps or dredgers which are attached 
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to the outside of the chamber. These, 
operated by engineers inside the cham- 
ber, are expected to suck away the sand 
around the sides of the tube until it 
sinks by its own weight onto the deck 
of the wrecked ship. Then the divers, 
making their way to the deck by means 
of water-tight doors in the chamber, 
hope to enter the hold and bring the 
treasure out by easy stages, 



ELECTRICALLY-DRIVEN BRASS 
POLISHER 

To keep a high polish on brass work, 
whether it be in engine rooms, on ship- 
board, or in large buildings, requires 
hard labor of a kind that is sometimes 
neglected, although not by well regu- 
lated staffs. This machine, which is 
an electric polisher, was designed to 
save both time and labor, and is much 
more economical than hand polishing. 

The outfit consists of a small electric 
motor with switch mounted on the top 
and straps for swinging it over the 
shoulder of the operator, the motor 
resting against his hip. On the arma- 




PoKshia^ Brass 



ture shaft is a flexible shaft at the end 
of which the polishing disk is revolved. 
The outfit is provided with a long flex- 
ible cord and an attachment plug, so 



that it can be connected to any electric 
lighting fixture with ease. 



A HUMAN ALARM CLOCK 

Probably one of the most curious 
means in the world of earning a living 
is that of the window-tapper of Not- 
ing FI ill, London, who is, figuratively 
speaking, a human alarm clock. He is 




employed by many persons whose busi- 
ness compels them to start work in the 
early hours of the morning, and his 
hours are from 3 a. m. until % a. m, He 
makes his rounds on a tricycle and he 
rattles at the windows of his clients 
with a jointed fishing-rod. His rattle 
is more persistent than that of an 
alarm clock and will not cease until 
he is certain that the person in the 
room is not only awake* but out of bed, 
thus insuring that they will not go to 
sleep again. His fee is small, blit the 
total is considerable for a TO-y ear-old 
man to earn. 



'Hie new United States battleship 
"Michigan" has been presented with a 
silk fiac which cost $335, 
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SUSPENDING TELEPHONE 
WIRES WITHOUT POLES 

It is sometimes difficult to string 
wires to telephone poles in the valleys 
of some of the rivers of California be- 
cause 111 e water carries them away 




Suspended Across 700 Ft, of Space 



during flood season. This illustration 
shows the plan adopted to suspend the 
wires across 700 ft. of a river valley 
near Fresno. The ordinary telephone- 
pole crossbars are made fast to heavy 
cables, and these bars carry the wires, 
as under ordinary circumstances, 
t hree sets of cross bars are attached to 
the suspension cables in the 700-ft, 
space. 



SMALL OZONE WATER-PURIFY- 
ING PLANT 

The apparatus shown in this illustra- 
tion is a small ozone water-purifying 
plant of a size that would be suitable 
For a large hotel, restaurant, store, or 
any place where a large amount of 
drinking water is consumed. It has a 
capacity of 4,000 gal. per day. 

In its operation, either direct or al- 
ternating current service at the usual 
lighting pressure is passed through a 
transformer which raises it to about 
ftpOOG volts. This high voltage pro- 

rlm'fK u yilpnt pl*»rtrir di^rhartrp in flit* 



ozonizer, which is a box containing 
alternate plates of aluminum and mica- 
uite. It is this electric discharge and 
the air that passes through the bo:: 
that produces the ozone. 

The water to be treated flows from 
the city mains to the highest point of 
the pipe shown in the illustration, and 
descending it draws the ozone by 
means of an aspirator from the ozon- 
izer T thoroughly mixing with it and 
causing every particle of water to come 
in contact with, particles of ozone. The 
ozone charged water then passes into 
a sterilizer where tile process is com- 
pleted by the ascent of the ozone in 
the form of innumerable minute bub- 
bles, which, coming in contact with 




Capacity, 4,000 Gal. pet Day 



any disease germs* completely destroy 
them. 

Ozone is practically a concentrated 
form of oxygen* and destroys the bac- 
teria the same as if they were burnt 

with hrp 
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CAR FOR POULTRY TRANS- 
PORTATION 

This exceptional iy w e 1 1 designed 
poultry car was recently built for the 
American Poultry Car Co. The tiers 
of poultry crates are built in sections 
of convenient size, with sliding doors 
accessible from a passageway running 
the full length of the car in the center 




Passageway Full Length 



There are doors at both ends of the car 
as well as sliding doors at the sides. 
The side sheathing of the car is made of 



adjustable shutters which may be 
closed completely or arranged for 
proper ventilation. 



BENGAL RAILWAY HAS HOME 
FOR APPRENTICES 

A large and completely equipped 
building lias recently been opened by 
the Eastern Bengal State Railway as 
a home for the European and Eurasian 
apprentices attached to the locomotive 
and car shops of the line. Formerly 
there was no such accommodation, the 
boys having to board themselves in 
separate rooms provided by the rail- 
road, and the idea is an innovation for 
India. 

It is believed that the new home will 
not only benefit the boys earning low 
wages, but will also teach them to ap- 
preciate a clean, comfortable home, and 
generally cultivate a desire for order 
and respectabijity. The boys sleep in 
two large dormitories, and provision 
is made for a large study and reading 
room, as well as a general dining room. 
Broad verandas on all sides of both 
doors is one of the features of the 
building. 

The home and boys are under the 
supervision of a European superintend- 
ent and his wife. 



Telephones have been installed in 
the homes of 517 trainmen of the Penn- 
sylvania system at Altoona, Pa., so that 
the men can be called by wire when 
their turn comes to take a train out, 
instead of by a messenger or (t caU- 
boy." 




Eastern Bengal State Railway's Model Hume for Apprentices- 
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BOTTLING MILK 

The filling; of milk bottles by ordi- 
nary methods is such a tedious task for 
large metropolitan milk companies that 
such a machine as the one here ill us- 



BY MACHINERY 

* 

ries it to an apparatus which automati- 
cally caps each bottle and then dis- 
charges the carrier upon a car. This 
car carries the filled bottles either to a 




Filling 7,680 Milk Bottles an Hour 



trated has become an absolute neces- 
sity, I bis machine is the newest and 
speediest yet placed in commission. 
Operated by two men. one to operate 
the machine itself, the other to see that 
it is properly fed with bottles, it has a 
capacity of 7,080 bottles an hour. 
Each operation, which takes about 15 
seconds, fills with milk 12 quart bottles 
in one carrier and 20 pint bottles in 
another. 

With almost human intelligence the 
machine picks up a carrier of empty 
bottles, straightens it. if it happens to 
be out of line, moves it under and lifts 
it against a battery of spouts from 
which the milk issues, lowers and car- 



cold storage room or a platform from 
which wagons are loaded. 

The machine is claimed to be abso- 
lutely sanitary, even the caps for the 
bottles being sterilized after they are 
placed within it. The rate of operation 
may be regulated to the fraction of a 
second by a speed adjuster, operated 
by a hand wheel. This is necessary be- 
cause it takes more time to fill a quart 
bottle than a pint. Half-pint bottles, 
which have a neck the same size as a 
pint bottle, are also used, the machine 
being adapted for cream as well as 
milk, also for buttermilk. Cream and 
buttermilk flow much slower than milk, 
another reason for the speed adjuster. 
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INGENIOUS CELL FOR HUGE 
REFLECTOR 

This cell for the new 40-in. reflecting 
telescope in the Lowell observatory is 




Cell of Lowell Reflecting' Telescope 



entirely different from anything of the 
kind previously made. The glass it 
wilt hold weighs 90? lb.* and its own 
weight is but 915 lb., which is unu anal- 
ly light for the purpose. The “wheels" 
are supports for areas of weight of the 
mirror, and so made that they will ex- 
pand and contract with heat or cold in 
the same ratio as the glass. The mirror 
is divided into nine areas of equal 
weight, one “wheel" coming in contact 
with the center of gravity of each area. 

Photographs of heavenly bodies, un- 
less they be the sun or moon, arc not 
snapped, but time-exposed* Therefore 
the most delicate clockwork must be 
employed, in addition to human check- 
ing through a finder, to keep the planet, 
asteroid, star, or nebula, in the exact 
center of the field of view throughout 
the period required for the making: of 



the negative. It is essential that all 
possible precautions be taken with the 
apparatus to prevent temperature 
changes from altering the form of the 
photographic image. 



OLD POCKET CLOCK AND 
SNUFF BOX 

This novel pocket clock or watch and 
snuff box combined is over 100 years 
old, yet keeps excellent time today. In- 
stead of the works and dial being in- 
closed in a round case, with the dial 
over the works, as has been the custom 
since the pocket time-piece first came 
into use, the works are above the dial 
and show when the cover is opened. 
The back part of the case is a snuff 
box. 

The case is of silver, lined through- 
out with gold. The back is hand- 
somely engraved in flowers and other 
designs, and the outside of the front 
lid hears the design of a dial, vines, etc. 
The height of the ease is 2 % in., the 




Remarkable Old Watch Still Keeps Time 



width 1% in., and the thickness % in. 
The works arc pronounced a marvel 
in construction by all jewelers who 
have examined them. 
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TENTS ON WHEELS 

Tents on wheels arc far superior to 
tents pitched on the ground, because 
they furnish means of transportation, 
make possible a continual change of 
scene, and keep the living quarters well 
of? the ground. Many families pro- 
vided with such an outfit journey sev- 
eral hundred miles during the summer 
season and go southward in the fnlh 
stopping several days when the scenery 
strikes their fancy. Cithers do not take 
horses with them, but hire teams when 
a move is desired, moving only once in 
awhile. 

The usual equipment is about 21 ft. 
long, 9 ft. wide, and 10 ft. from floor 
to peak. These illustrations show a 
"tent on wheels 1 ' that has been recently 
patented and placed on the market. 
The framework bolts together easily 
and can be placed on ordinary low- 
wheeled farm or other wagons. 



RABBITS AS FOOD AS WELL AS 
PESTS 

The rabbits with which Australia is 
overrun are fought as pests, and un- 
doubtedly generally known only as 
pests, more than $17,000,000 having al- 
ready been spent in constructing rabbit 
fencing to keep them from destroying 
the productiveness of the land. But 
they are also a source of revenue, al- 
though their value is vastly over-bal- 
anced by the damage and expense they 
arc responsible for. 

During the last five years 41 ,423,000 
frozen rabbits and 98,242,000 skins were 
exported while 5,000,000 skins were 
used for local consumption, these skins 
representing rabbits that would con- 
sume as much grass as more than 
2,000,000 sheep. Last year England 
received in cold storage ships nearly 
000,000 crates of t lie pests, which pro- 
vided her with cheap and wholesome 
food that hardly could be spared by the 
poorer classes. 



The loss to railroads in earnings for 
the year 1007-8, caused by the panic of 

19fl7 is now estimated at SR3&0 fiOO flOO 



&T 

Framework of Tent on Wheels 
Interior View of the Outfit 



For Wintertime 
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AEROPLANE DEVICE FOR 
BICYCLES 

One of the most interesting small 
exhibits at the recent aerial show held 
in London was a cycloplane. The box- 
like planes fastened high enough above 
the bicycle frame to dear the rider's 
head are claimed to give lightness to 
the machine, thus making possible 
more speed. 



ADJUSTABLE WIND SHIELD 

An adjustable wind shield that can 
be placed at any height in front, above, 
or back of the two forward seats, is 
being used on many automobiles in 
England and on the continent. Four 
positions are shown in the ill list ration. 




LARGER RAILWAY TIES ARE 
NECESSARY 

It is claimed that in order to keep 
pace with the increase in number and 
weight of engines and trains, larger 
ties must be used. According to the 
Railroad Herald these ties should be 
at least 8 in. by 10 in. by 9 ft in di- 
mensions, thus giving per tie a hearing 
area of 7.50 sq. ft. as against a similar 
surface of 5,33 sq. ft, in the 6-in, by 
8-In. by 8-ft. tie now ordinarily used, 
an increase of 40 per cent. Spaced with 
24-in. centers, 15 ties would have a total 
bearing area of 112.5 sq, ft, as against 
96 sq. ft. for IS smaller ones. Such 
tics, creosoted and tie-plated, supported 
by good rock ballast, would, according 
to the same article, measure up to the 
requirements of up-to-date track. 



THE WRIGHTS IN ENGLAND 

In the early part of May the Aero- 
nautical society of Great Britain, at a 
meeting remarkable for its demonstra- 
tion of enthusiasm, conferred upon 
Wilbur and Orville Wright its first 
gold medal. Col, J. E. Capper, the Eng- 
lish war office's aeronautical expert, 
referred to the Wright brothers as un- 
spoiled by public adoration, and de- 
clared that the nation which failed to 
keep pace with the dying developments 
might get badly left in war. 

England will probably conclude ar- 
rangements with the Wrights for war 
aeroplanes after the trials of the ma- 
chines above English soil. 



The new electric iron smelter tested 
at Redding, Cal., lias demonstrated its 
success. 




Ingenious Wind Shield 
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THE NEW BRITISH ARMY 
TARGETS 

European military experts some time 
ago concluded that the circle target is 
unsuitable as an aiming and scoring 
diagram for human figures, and on the 
new British targets the lines showing 
the closeness of the hit are now trian- 
gular, Two of the drawings show the 
circular and the triangular target. The 
reason why the circular target is un- 
suitable is obvious, also, the fact that 
the triangle has direct relation to the 
human figure as an aiming and scoring 
surface. The other illustrations show 
an infantry target for individual firing, 
and infantry and cavalry targets for 
collective tiring* 



MACHINERY OF PIONEER 
STEAMER A RELIC 

What is left of the machinery of the 
steamer “Beaver," the first that ever 
plied the waters of Puget Sound, is to 
be kept at Tacoma by the Washington 
State Historical Society as a memorial 
of the early days of the Northwest. 
The vessel is also claimed to have been 
the first steamer to cross the Atlantic 
ocean from cast to west* She left Eu- 
rope in August, 1835, and made her first 
stop at Robinson Crusoe island, on the 



west coast of South America, in De- 
cember of the same year. 



MOTORBOAT LEGISLATION 

The national legislation requiring 
mufflers or underwater exhausts, and 
life preservers on small motorboats 
was defeated. George l Tiler, supervis- 
ing inspector-general, states that it is 
not at present likely that there will be 
any change in the laws or rules govern- 
ing such craft. 



PROPER AIR PRESSURE FOR 
AUTO TIRES 

On account of the great damage done 
to automobile tires by running them 
improperly inflated a regular fixed 



schedule of air pressures has been com- 
puted, based upon the size and weight 
of load. For flV^-in. tires, 60 lb. is rec- 
ommended; for 4-tn. tires, 75 lb.; for 
4Y%- in. tires, 85 lb, ; for 5-in. tires, 90 
lb.; and for 5 in. tires, 95 lb* 



Electric service throughout a large 
part of Southern California was put 
out of commission for 10 minutes re- 
cently by the electrocution of a huge 
eagle, which alighted on two of the 
main feed wires* This often occurs in 
California, 




(Courtesy I Slack White. Loudon ) 

An Improvement in Army Targets 



in 
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HUGE WOODEN SAILING SHIP 

The “Edward B. Winslow/’ a G- 
masted wooden schooner, is one of the 
largest sailing vessels in the world. 
The illustration shows her at a Phila- 
delphia coal dock taking on her first 
load. She is able to carry 5.800 tons 
of anthracite, but owing to her great 
depth of 28 ft, G in, when so loaded, 
could not get through the Delaware 
river, therefore her first trip was made 
with 5,500 tons. 



STRETCHER FITTED WITH 
RUNNERS 

In Switzerland, where almost every 
person old enough to walk and voting 
enough to get about takes an active 
part in winter sports, it is not tin- 
natural that there are many accidents. 
Broken limbs or strained tendons are 




sometimes the result of ski-jumping 
and tobogganing, and, in anticipation 
of such accidents, stretchers of the kind 
here illustrated are in readiness at well- 
f requested courses and jumps. They 
are provided with runners so that they 
can be slid along where the way is 
smooth. When traveling over rough 
ground the stretcher is carried, straps 
being passed over the shoulders of the 
attendants. 



.PECULIARITY IN CONSTRUC- 
TION 

The accompanying drawing shows a 
landing that extends from a gallery cut 




under a crane runway in a machine 
shop, It is interesting because, as the 
drawing shows, the brace construction 
does absolutely no good. The machine 
shop is in Columbus, Ga. 



The Technical High School of 
Munich has conferred the honorary de- 
gree of Doctor of Technical Sciences 
on Wilbur and Orville Wright. 

The Aero Club of [’ranee has issued 
its first licenses as sky pilots, The 
Wright brothers are among those so 





( i 1 N U<lKk- \ I >! IKET'I KLD. KNfiLAND, I In- vertical metai hovers shown in the drawing are furnats s 'med 
with brick ami an- used lor hciitinu tubes for sums in the process of ojl-hardeniiui. The luhi.fi are placed in the furnaces 
art' heated Hi ri s r ie f i li ed heat. and .ire then picked cap by tin. - era no shown, which is a travel lirtu ■■ ram- capable uf tiEiinn a 
hundred tons. The lubes are carried tn a positron oyer ,1 UffO lank sunk vertically in tin? nr-, hi nd and filled with oil. and 
are lowered into it until completely bin versed,, and left there t« cool. To red n sc ibc heiirht ot the lift, toe furnaces arc 
so constructed that their skb k open and make it possible' to t.ib the mhos from tin? fur race in a horizontal direction. 
An open furnace is shown in the background. The tube illustrated (an .V tube for it ^ calibre li in. zunj is some 54 ft 
Iona: in the state shown. Directly the tube touches (he oil. the latter bursts into Ha me, but this stops as soon as the tube 
is completely immersed,— Dcnartesy London Illustrated News. 
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BATTLE FLEET IN PRIME 
CONDITION 

New&paper Stories io the Contrary False — The 
W orfd Cruise a Gieat Practical Train- 
ing School- Extra Expense 
Only $1,500,000 

Secretary of the Navy Meyer em- 
plia tically denies the recent report that 
the Atlantic licet, which encircled the 
globe, had returned worn out and was 
lit only for junk. O11 the contrary, he 
declares that lessons of the cruise will 
result in a gain in efficiency of Uic naval 
arm, and when the big sea fighters are 
again united they will be in better war 
condition than ever. 

The Id battleships of the Atlantic 
fleet will go from the navy yards, where 
they are now being overhauled and 
docked, on June 15 radically changed 
in outward appearance. The vessels 
will practically he in a condition for 
action to a degree which has never be- 
fore pres ailed in the naval service in 
time of peace and when there has been 
no prospect of war* These important 
changes are mainly the result of exper- 
ience gained during the circumnavigat- 
ing cruise of the fleet, which Secretary 
Meyer says cost the government 
$1.5Qu t OOO above what would have been 
t lie cost of maintenance and operation 
had the ships remained in home waters. 
Naval strategists look upon this extra 
expense as a premium paid for the ben- 
efit of increased naval efficiency and 
as representing an investment most 
useful in improving the hitting power 
of the naval arm. 

The most conspicuous change which 
the civilian observer will recognize is 
i u the color of the vessels. The hull* 
small boats, and, indeed, all of the ex- 
posed portions will be of a shade de- 
scribed as a dull gray, without the 
lustre to reflect the sun or otherwise 
add to the prominence of the ship. It 
is the color decided upon by the ex- 
perts as least likely to attract attention 
and as possessing the greatest degree 
of invisibility. This idea has been car- 
ried out by the removal of all the brass 
fittings, even to the doorknobs, and in- 
cludes the abandonment of the bow or^ 
naments and gilt letters of the ship's 
name. 



The removal of the bow ornament is 
justified not (>111}" as a means of taking 
from the ship a conspicuous feature, 
but as accomplishing a reduction in the 
weight carried by each vessel, The pol- 
icy is to reduce these weights so as to 
bring eacli vessel down to fighting 
trim, carrying only those things of 
practical value in attack, which is con- 
sidered before the factor of defense. 
There has been an elimination of some 
of the boats carried by the battleships, 
with the substitution of motor for row 
or sail boats, so that lime may be saved 
and the burden reduced* It is in this 
connection that there lias been a re- 
moval of what is known as top hamper* 
Much of the material which has hith- 
erto made the main deck of a battle- 
ship an overcrowded platform has been 
placed below deck, out of sight anti 
range of an enemy's shots, or has been 
entirely eliminated. 

Another feature which has been tried 
out successfully is the method of car- 
rying ammunition. Some of this will 
be stored in the turret, where it will he 
conveniently at hand, and where it is 
considered quite as safe to those who 
handle it as if it were stored in the 
shell rooms below the turret. This 
makes possible an emergency supply 
of projectiles, with a saving in the time 
of handling and a corresponding in- 
crease in the rapidity of fire. The prob- 
lem of taking care of powder has en- 
gaged expert attention, and there is 
now being adopted a system of cooling 
the magazines so that there can be 
maintained a uniformity of temperature 
as a protection against accidental igni- 
tion. 

A conspicuous change is the installs- 
tion of the fire control masts and the 
removal of the old military mast. The 
new structures are of steel piping, so 
interlaced as to resist attack and re- 
main in position, no matter if the 
enemy succeeds in hitting the mast and 
cutting the metal in many places. The 
platforms at the top are to be used by 
the range finders 111 determining the 
distance from the enemy; This requires 
an elaborate svstem of cdectrical com- 
munication, which is also being in- 
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British Submarine Nil. 2 under Full Speed 



stalled and which will be tried out dur- 
ing the target practice to be held in 
August or September, probably off the 
Virginia Capes. 

Electricity is being used to a greater 
extent than ever before, and much of 
the mechanism cm board the ships is 
now to be controlled in that way. This 
is especially so in the turning of the 
turrets, which can be regulated to a 
degree hitherto impossible and with a 
nicety of movement that renders it pos- 
sible to describe the complete arc of 
the turret at so deliberate a rate as to 
be imperceptible to an observer. 

The searchlights have been taken 
fmm the positions they have hitherto 
occupied and hung on the skeleton 
masts. In the coming maneuvers it is 
purposed to ascertain if these positions 
are the most effective, and some twelve 
or fifteen of the torpedo boats will he 
used in exercises in conjunction with 
the big ships. 

Many changes will be made in the 
superstructure of the ships, and wher- 
ever possible the temporary bridges 
and cabins will be removed. It is prob- 
able that some of these structures will 



be replaced, but it is desired in the 
coming summer to ascertain what can 
be permanently omitted with advan- 
tage in the maneuvering of the sea 
fighters. 

Internally many minor changes will 
he made, such as the removal from the 
turrets of electrical appliances which 
endanger life or restrict the operations 
of the gunners. It is also proposed to 
install metal instead of wooden furni- 
ture, and some consideration has lately 
been given to furniture made of asbes- 
tos, with the idea that there may be 
the least possible chance of conflagra- 
tion on board ship. It is in this con- 
nection that it is proposed to look into 
the question of metal instead of wooden 
boats, 

l hese arc a few of the changes be- 
ing made on the ships of the Atlantic 
fleet and which will be made next year 
on the ships of the Pacific fleet. It 
means the placing of the battleships of 
the American navy in a condition for 
battle without the trouble and con- 
fusion of throwing overboard all the 
things which would have to he aban- 
doned when going into action. 
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ELECTRICAL POWER FROM 
WIND POWER 

Wind power is a form of energy 
which costs nothing to produce, hut 
tills advantage is seriously diminished 




Mounted on ei Laavdan Shep 



by the tact that wind is not under 
human control, blowing or ceasing to 
blow regardless of t lie tasks depending 
upon it. The possibility, however, of 
combining the power of the wind, when 
it wills to blow, with specially governed 
dynamos and batteries in such maimer 
that this erratic power can be trans- 
formed into a perfectly steady flow of 
current available for use at any mo- 
ment, may mean a future for the wind- 
mill that its centuries of usage in the 
past could never reach. 

The windmill shown in the first illus- 
tration is on a shop in London and is 
constructed on principles calculated to 
utilize the energy of wind currents of 
varying force and direction in the 
most efficient manner. The turbine is 
mounted on a light steel tower on the 
roof of the workshop. The power is 
transmitted by worm gear from the 
shaft or axle of the wind wheel to a 
vertical shaft which is carried down the 
steel tower, At the lower end of the 
vertical shaft is an ordinary pulley of 



large diameter, anti this is joined tip by 
belt to the electric generator or dy- 
namo, mounted vertically on a swing- 
ing bracket, which has an arrangement 
of heavy weights attached so that the 
driving belt is always automatically 
maintained at driving tension. The 
speed variation of the dynamo ranges 
from 800 to L000 revolutions per min- 
ute, the total gear ratio between the 
wind wheel and the dynamo pulley be- 
ing about 33 to 1. 

The regulation of the dynamo is ef- 
fected by a series of electro-magnetic 
contacts. These contacts come into 
operation successively as the speed of 
the wind wheel rises, and once the mini- 
mum dynamo speed is reached, an auto- 
matic device connects the battery up 
and it begins to charge. W hen the 
wind ceases to such an extent that the 
power generated is not enough to force 
current into the battery the connection 
is automatically broken until the wind 
rises again. 




'i r. ' " 



This Mill Furnishes Electricity 

A wind of ablaut G miles an hour 
causes current to be generated, and the 
plant has been tested up to a gale of 
GO miles ail hour with perfect rcgula- 
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Windmill in Holland Furnishing Power to Wood- Work ing Simp in Lower Port o! isaildme 
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tton. The power generated increases 
enormously, of course, as the wind in- 
creases. 

Aside from the electric control or 
regulation on t lie dynamo, the wind 
wheel itself is governed by an ingenious 
system of tails or vanes. These can be 
set to a predetermined position, so that 
even in the strongest winds the power 
of the windmill is kept within the power 
of the entire plant. 

The accumulator battery of this 
windmill has 54 cells, giving over 100 
volts, capable of supplying a large num- 
ber of lights as well as driving a num- 
ber of motors. The wind wheel is III 
ft. in diameter, and the cost of the plant 
complete was about $750. A consider- 
ably smaller and much less expensive 
plant can be made, having good effi- 
ciency in country districts where condi- 
tions are more favorable than in cities. 

I lie second illustration shows a self- 
contained plant, with dynamo room and 
battery room built into the bottom of 
the tower. 



RAILWAY TRACKS SUSPENDED 
FROM CABLES 

This ingenious method of making 
fills, the feature of which is the travel- 
ing 'bridge or railway track suspended 
from cables, was resorted to on the 
Delaware, Lackawanna & Western 
railway near Blairs town, N. J. The 



embankment made was 1,100 ft long 
and about 80 ft. high at its deepest part. 

The apparatus consists of two 
towers, one fixed and one movable, be- 
tween which a double cableway is sus- 
pended. From this cableway is lnmg 
a cradle, or traveling bridge, on which 
a 3- ft. gage track is laid. As the fill 
progresses the track is extended, and 
the train of dump cars pushed out upon 
it by a locomotive, each car being 
dumped as it reaches the end of the 
fill. As shown in the illustration, the 
suspended part of the track extends far 
enough out from the end of the fill to 
allow five cars to be pushed out* The 
cars, of course, are empty when they 
reach the end of the track. 



ANOTHER ADDITION TO ENG- 
LAND'S GREAT FLEET 

The illustration shows the u Van- 
guard,” England’s greatest battleship 
yet launched, as she will appear when 
completed. She is an improved "Dread- 
nought," 500 ft* long, with a beam of 
84 ft* and a draught of £7 ft* Her dis- 
placement will be about 19*500 tons, 
She is the heaviest ship that has ever 
been launched for any navy, or was, at 
least, at the time of her launching in 
February* Her weight as she entered 
the water approached 10,500 tons* Her 
armor amidships is 11 in. thick, and 




Suspended-Track Method of Making a Fill 
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she will carry ten 15-in. guns in her 
main battery* 

The great activity in the naval ship- 



yards of the world, and the numerous 
launchings i>F great battleships* each 
one larger than lire previous, make it 
somewhat difficult to state at any given 
time that a battleship is the largest and 
most powerful ever dropped into the 
water. 



CONTINUOUS PROCESS OF 
DRAWING WIRE 

W "ire is produced by a series of draw- 
ing processes, a metal rod being drawn 
through a number of dies, each a de- 
gree smaller than the preceding one. 
gradually attenuating it until the finest 
wire is produced* 

With ihe drawing machines now or- 
dinarily used, tlie rod* or wire it be- 
comes after the first drawing* has to 
be drawn through one die at a time, 
a tedious process requiring intermediate 
handlings* but by a new machine, 
thoroughly tested anti found practica- 
ble, the drawing is continuous. That 
is, the wire can be reduced through a 
to 0, or even more dies at once, 



A No* 5 steel rod, for instance, can 
be drawn down in one operation to No* 
1 ! or No. I li gauge. 



A PRIMITIVE BIT OF 
MECHANISM 

A unique method of accomplishing 
two things at once is shown in this 
photograph of a British Columbia 
Indian woman* She is spinning with 
her hands and at the same time rocking 
the cradle suspended front a limb by 
a curd attached to Iter big toe 





The '* Vanguard," Heaviest Ship Ever Launched 
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BALLOON CAR A LIFEBOAT 

Many plans have been devised to 
protect the luckless balloonist from 
drowning when he has been deceived 
by a fog and made a landing in a body 
of water or the sea instead of on land. 




So much attention was directed to this 
class of mishaps to air travelers that 
the French Aero Club recently insti- 
tuted a competition for such designs* 
A German balloonist lias made a 
balloon car which will ride lightly on 
the waves and has the new feature of 
a brass rim which can he turned in the 
second when the car strikes* and de- 
taches the car in that time. If the 
suspension ropes were cut off success- 
ively* as usual, the greater strain on 
one side of the car during the opera- 
tion would capsize it. The car is ob- 
long as a boat and has tloat*s attached* 



ADVANTAGES OF THE AUTO- 
MOBILE BUGGY 

The high -wheeled automobile buggy* 
in appearance an ordinary buggy with 
large wheels and a motor driving it 
instead of a horse drawing it, is steadily 
growing in popularity as an efficient 
and inexpensive automobile for use in 
the smaller cities of the United States 
and throughout the country districts. 

Among its advantages is the fact 
that, because of its high wheels* it can 
take ordinary road obstructions at high 
speed without inconvenience to its oc- 
cupants. Hard rubber tires answer 
every purpose of such machines, thus 
obviating inflated tires and the expense 
that always attends them. Durability 
is also a prime factor in their growing 
popularity, the high wheels affording a 
clearance that enables them to run over 
bad roads with the same facility as the 
ordinary buggy. The lightness of the 
automobile buggy, being only a feather- 
weight as compared to the weight of 
the heavy auto* means that the motor 
can not only be of less horsepower, but 
the pow er can be concentrated on mov- 
ing the vehicle, in place of being large- 
Iv consumed in moving the dead weight 
of a heavy construction* 

PORTABLE WATER PIPE 

In cleaning the slush off of the pave- 
ments of Buffalo, X* Y, t in the spring, 
the cleaning department utilizes a line 
of iron piping, carried on small trucks* 
the wheels of w hich are 12 in* in diam- 
eter. Each length of pipe is carried 
cm two trucks, and the ends of the pipe 
are connected by short lengths of hose, 
thus securing flexibility and making it 
possible to turn corners. 

The reason given for such a device 
is that such work is destructive to 




Pipe Line U&ed for Washing Streets 
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regular fire hose, as the lengths would 
have to be dragged all day over the 
pavements* A short length of hose at 
the end of the line of pipes and a nozzle 
complete the outfit. 



BOX THAT PROTECTS FLOWERS 
FROM NEGLECT 

Florists generally are finding an in- 
creased interest taken in the self-water- 




Self- Watering Flower Bos 



ing flower box which has been on the 
market only a short time. The box 
was designed especially for those who 
desire flowers, and water them to-day 
but forget them to-morrow. A reser- 
voir in the bottom of the box holds a 
sufficient quantity of water to supply 
the plant for several days, and a sponge 
draws the water up to the soil and 
gives the plant the nourishment of life 
despite the careless owner's neglect* 



the mounting. The electric light socket 
is also adjustable on its fastening and 
the reflector can be set at any angle. 



VESSEL WITH BALLAST TANK 
UNDER CENTER OF DECK 

The feature of the merchant vessel 
shown in these illustrations is the con- 
tinuous ballast tank under the center of 
the tleck, although she has other fea- 
t vi res carefully designed with a view to 
economy of working expenses, such as 
continuous side hatch ways on the deck. 
The water ballast chamber runs along 
between these hatchways, 

l ire water ballast capacity of this 
novel tank arrangement is about equal 



Water BaJUst Tank 




Water Ballast Tank 



ADJUSTABLE ELECTRIC LAMP 
BRACKET 

This electric lamp bracket was de- 
signed to meet the requirements of 
physicians, surgeons, opticians, den- 
tists and draftsmen. The bracket is 
made of steel, is rigidly pul together, 
has a horizontal radius of 5 ft. in any 
direction, and is adjustable vertically 
anywhere within 8 in. above or below 




Excellent for the Medical Profession 




Courtly Lon Lion Marine Engineer 



to that which would be secured by the 
same vessel if constructed with topside 
wing tanks, and, in addition, this new 
disposition of ballast produces a stead- 
ier and more comfortable ship without 
unduly taxing the strength of the ship s 
construction, as generally occurs when 
extra ballast is carried in a deep tank. 
Perhaps the most important advantage 
gained by this method of construction, 
viewed from the ship owner’s stand- 
point, is the increased immersion al- 
lowed through the fact that the deck 
ballast tank is constructed partly above 
the moulded depth level. This construe- 
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mated to amount to nearly 300 tons of 
cargo. 

The illustrations show the arrange- 
ment of the continuous ballast chamber 
and the hatchways. Although spoken 
of as continuous, the chamber breaks 
off, however, on reaching the engine 
room and continues aft again beyond it 



DYNAMITE EXPLOSION IN 
OSAKA 

1 he accompanying views from one of 
our readers in Japan, illustrate the de- 
structive effect of a big dynamite ex- 
plosion recently at < )saka. Japan, which 
caused the death of nearly a hundred 
persons. The explosion was followed 
by a rain of fragments of human bodies 
which were blown upward by the force 
of the explosion. The conflagration 
that followed wiped out quite an area 
of the closely built up city. The fire 
consumed ten of the light native houses 
in as many minutes. The work of the 
fire brigade saved the city. The picture 
shows how complete was the destruc- 
tion of the Japanese houses, and the 
absence of brick construction in the 
empire's commercial center. 



HOLDING RAILWAY BANKS 
WITH GRASS 

Railroads have been experimenting 
for a long period of years to find the 
grasses that will grow successfully and 
hold the soil on their steep earth em- 
bankments, The Iowa Agricultural 
Experiment Station has been making 
some tests and has found that where a 
road runs east and west, the north side 
of the fill needs to be planted with a 
type of plant different from that on the 
south side. The dryness of the south 
batik makes a growth of clover almost 
impossible. The western wheat grass 
lias been grown more successfully on 
the southern slope because it is adapted 
to dry conditions. It is abundant on 
the plains cast of the Rocky mountains 
and in evidence along railways where 
it has been introduced on account of 
its bluish color. "Flic Hungarian brome 
grass is adapted to the north slope and 
will grow in patches on the south side 
of the fill. 
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tion, in conjunction with the continuous 
side hatchways, forms a substantial 
erection connecting up the ordinary 
erections, giving extra strength and re- 
serve buoyancy so that with little in- 
crease in weight of steel structure over 
that of the ordinary vessel, a valuable 
reduction of the freeboard , and there- 
fore a considerable increase in the dead- 
weight capacity of the ship, is gained. 
This increase, in this instance, is estb 



Explcsian in Japan^ Commercial Center 
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DAMAGE IN CLEVELAND BY TORNADO 



T li e tornado w h i c h 
struck Cleveland, Ohio, in 
April, killing seven peo- 
ple, was responsible for 
[he damage shown in these 
ill n st rat ions. The house, 
as is illustrated in the 
drawing* was cut com- 
pletely in two as if sev- 
ered by a giant knife, one 
half being blown over and 
the other half remaining 
standing. 

The photographs show 
a wrecked church and a 
view of a street on which 
the telephone poles were 
blown down over a mile 
stretch, stopping traffic 
for 24 hours. The steeples 



Storm Cut Hous« into Two Sections 





Wrecked Church 



Telephone Poles Interfere with Traffic 



of the St, Stanislaus Polish Catholic 
church were completely demolished, 
entailing a loss of $75,000, These 
steeples were the highest in the city. 



ELECTRIC HEADLIGHTS FOR 
LOCOMOTIVES IN NORTH 
CAROLINA 

The legislature of North Carolina 
has passed a law requiring electric 
headlights to be used on all railroad 
locomotives running at night in the 
state. The law specifies an electric or 
power headlight of at least l.SHO-cp., 
measured without the aid of the re- 



flector, Of the locomotives of any sys- 
tem not now equipped, one-fourth must 
have the lights by April L 1910* oiie- 
fourth the next year; one-fourth the 
next, and all by April l t 1913. 

The law docs not apply to locomo- 
tives regularly used for switching, loco- 
motives used only in the day time, or 
to locomotives running to shops for re- 
pairs, An engine may finish its trip 
notwithstanding the unavoidable dis- 
ablement of its headlight, if the light 
was in good condition when starting 
out, A further exception is made of 
North Carolina roads* independently 
owned, operating 125 miles or less. 
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THE AUTO-MOBILIZATION OF 
ENGLAND 

Nearly 400 Automobiles Quiekly Mobilized to 
Aid in Repelling an Imaginary Invasion of 

England at Hastings —Mare than i p qqo 
T roops Were Transported to the Threat- 
ened Point in About Three Hours— Pos- 
sibility of Rushing Thousands of 
Troops to the Coast by This 
Means fs Demonstrated 

By Francis M. Gii2£«!i 

The invasion scare which England 
is undergoing, with Germany in the 
role of tile villain should such a ter- 
rible tragedy occur, has developed one 
phase at least which pertains to the en- 
joyment of the whole little island, as 
well as to its patriotism. The thought 
of what might happen shot! Id England's 
great war fleets prove inadequate to 
keep the huge standing army of Ger- 
many from landing 011 British soil 
struck the country in general with the 
Suddenness of a flash nf lightning, turn- 
ing popular interest, for the time being 
at least, from the known strength of 
England's sea prowess to the less 
clearly defined strength and adequacy 
of its land forces at home. As a result 
of this timely thought, fanned into 
fierce flame by a theatrical production, 
the plot of which was just such a dis- 
astrous invasion, the enrollment of a 
volunteer army is merrily progressing. 

This enrollment has brought forth a 
natural epidemic of excitement and 
patriotism, but the crowning of the 
whole was the idea of mobilizing the 
automobiles of the country, with their 
owners or chauffeurs, to Iran sport 
troops to any point on the coast that 
might be threatened. Some idea of the 
popular enthusiasm aroused by this 
procedure is shown ill the sketches 
from photographs, which were taken 
when troops were recently rushed to a 
pretended relief of Hastings, as an 
experiment. 

The experimental mobilization was 
carried out just as if Hastings really 
were threatened, instead of the crisis 
being only an imaginary invasion. In 
the early hours of the morning, word 
was flashed to the London Automobile 
club that Hastings was threatened, 
notification also being sent to the of- 



ficers of the Guards and the newspapers 
at the same time. Telegrams were sent 
from the automobile club to members 
of the association in all parts of Lou- 
don to have their cars at Wellington 
barracks at 7:30 a. m. Nearly 400 cars 
of all kinds and descriptions, from or- 
dinary touring cars to magnificent 
limousines and high-speed motor vans 
and trucks answered the summons* 

An army of special war correspond- 
ents materialized, as well as an army 
of soldiers. Nearly 50 cars were avail- 
able for the correspondents, over 300 
cars were for the conveyance of officers 
and troops, and about 30 trucks and 
vans for the transportation of the 
necessary impedimenta, The cars got 
off in seven sections. The press cars 
bore a black and white pennant and 
were tree to gu anywhere. The seven 
real army sections were lettered from 
A, to G.. and each bore distinguishing 
flags. Three sections took up their 
loads at Wellington barracks, includ- 
ing the 1st, Scots Guards* their officers, 
signaling officers, buglers, etc. Other 
Sections carried four companies of the 
Grenadier and Coldstream Guards, 
three of the companies embarking at 
Chelsea parade ground and one com- 
pany on the Victoria Embankment 
The two sections composing the vans 
and trucks carried water tanks, machine 
guns, and ammunition, medical stores* 
tools* reserve ammunition, signaling 
stores, camp equipment and food. 

The police arranged admirably for 
the dash out of London, despite the 
short time at their disposal. Inspec- 
tors and constables effectually stopped 
traffic from blocking the way. and the 
sections formed in a complete column 
at 1 h e Benge rendezvous at 10 o'clock. 
The real start was then commenced, 
the way being thronged by immense 
mobs of excited onlookers. According 
to Lie English press, the hatred of auto- 
mobiles accredited to the public in 
general was totally absent, the cars 
being greeted by the greatest enthu- 
siasm. The distance traversed from 
London to 1 fastings was about 75 
miles, the trip being made in a little 
more than three hours, A few ptme- 
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Supply Section Starting — Enthusiastic Crowds Watching the Start 



The Dash to Hastings 



tti res constituted the major portion of 
the mishaps., and most of these were re- 
ceived on the dash back to London, 
the return trip also being part of the 
test. 

Although the experiment was in alt 
seriousness, the result meaning a great 
ileal to England should an invasion 
threaten, comedy also had its part. 
Many automobile owners, with little 
regard or forethought for the work de- 
manded of their cars and a sublime and 
patriotic disregard of the probable 
effect of rough usage, had sent magnifi- 
cent machines, richly upholstered and 
furnished in royal taste. Many a 
smart ly-liveried chauffeur looked as- 
kance at the rifles of ihe soldier boys, 
and visions of scratched varnish, dented 
panels, and marked upholstery loomed 
before them, 

Mr. Haldane, prime minister of Eng- 
land, Gen, Sir Francis Stopford and 
many other important military experts 
watched the start. More than 1,000 
soldiers were carried, and it is esti- 
mated that should a real crisis occur, 



soldiers could be carried to the point 
of attack by thousands, before they 
could hardly get started by other means 
of transportation. 



WORLD'S PETROLEUM 
PRODUCTION 

The Petroleum Review publishes the 
following figures showing the world’s 
petroleum production for the past two 
years, that for 1908 being approximate: 
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A new ventilator especially devised 
for railway cars is a panel of glass or 
sheet metal stamped with bosses which 
are perforated by quarter-inch holes. 
The panel mounted on the wall may he 
reversed, and if the bosses project out- 
ward. a current of air passes out: re- 
versed, the current passes inward. 
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Working the pump by hand raises 
the water and forces it through the fil- 
ter in a steady stream. It matters not 



AN AUTOMOBILE DOG- 
CATCHER 



HAND-OPERATED PUMP AND 
FILTER FOR ARMY USE 



lor Stray Do^s in Paris 



whether the stream or well from which 
the water is pumped is filled with bac- 
teria and mud, the result is pure and 
sparkling water. 



The clog is probably a 
much more petted and 
valued animal in Paris than 
in any other city in the 
world, A stray dog is not 
dropped into an ill-smelling 
pen on a wagon and uncon- 
cernedly driven off to the 
clog pound to be drowned, 
but is placed in the well- 
ventilated cages of this 
automobile and transported 
in comfort to the station 
where the owners of stray 
dogs go in search of their 
missing pets. 



The problem of pure w ater for drink- 
ing and cooking purposes in army cam- 
paigns, especially when operations are 
being carried on in hot or fever-infested 
parts of the world, is one of the most 
serious to face, contaminated water 
often being a more serious menace to 
an army than the bullets of the enemy. 
The illustration shows a hand-operated 
rotary pump and filter attachment of 
the kind used by the British army in 
the South African campaign, which 
furnished an adequate supply of fresh 
water immune from death-dealing bac- 
teria. 




Filtering Apparatus for Armies and Expeditions 



DISTILLING TURPENTINE BY 
ELECTRIC PROCESS 

A plant in operation for the past two 
years in Vancouver in which experi- 
ments have been carried on to demon- 
strate the practicability of obtaining 
turpentine from the resinous woods of 
British Columbia by an electrical pro- 
cess of distillation has proved the pos- 
sibilities of the process. It is claimed 
that from one cord of pitchy wood 
costing $o, there can be extracted 
chemically pure turpentine, tar, oil, 
rosin, charcoal, and pitch to the aggre- 
gate value of $24*70, the present mar- 
ket value of these commodities, at an 
expense of $12. giving returns of $12*70 
per cord* From one cord of wood by 
this process is obtained (in lb, of rosin, 
20 gal of tar oil, anti \ t 'AH 0 lb* of char- 
coal. The amount of turpentine ob- 
tained has not been given out. The 
oil is used for wood preservative, and 
is also manufactured into shingle stain. 
The charcoal having been coked is 
cooled in an airtight can, is very per- 
fect and valuable for making powder. 

Italy is to build four great “ Dread- 
noughts'' and several scout cruisers at 
a cost of $5?,800 ,00ft. 
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Acetylene Fibres Aid in Unloading Ships 



UNLOADING SHIPS BY ACETY- 
LENE FLARES 

Unloading ships at night by the light 
of great acetylene flares has been dem- 
onstrated successfully on the Thames, 
the lights being arranged as shown in 
the illustration. Five hares are usually 
used on a ship, two flares being swung 
up to each mast and one attached to 
the roof of a cabin or other raised work 
amidships. Merchant ships usually 
have only two masts, but if they have 
more, flares are attached to all. 

Actual use of the flares on nights 
til at are stormy seem to effectually 
demonstrate that a brilliant light is 
thrown in spite of the dirty weather, a 
qualification r u" great importance i.i 
work on shipboard. 

The flares are strongly constructed 
of the best cold rolled steel, and, either 
empty or fully charged, weigh less than 
oil llares. The carbide and water can- 
not freeze while in operation, even in 
the coldest weather. Moreover* what is 
a vital consideration in working dan- 
gerous cargo at night, the lights give 
off no sparks or fire of any kind, conse- 
quently there is no danger of fire or 
explosion. Should the lights be tipped 
over, the flame is immediately extin- 
guished. 

The flares can be charged in a few 
minutes and lighted, and, being per- 
fectly automatic in working, need no 
further attention until the supply of 
carbide is exhausted* The rapiditv with 
which the acetylene flare can be 



brought into use, its entire independ- 
ence of any engine or dynamo, and the 
brilliant character of the light, as well 
as its safeness, are all points in its favor 
as compared with electric lights or oil 
flares. 



HAT TRIMMED WITH REAL 
FLOWERS 

The accompanying illustration shows 
the result of a florist’s idea to keep 
abreast of the season's fashions, and in 
doing so he inadvertently broke into 
millinery, it is nothing more than one 
of the so-called “waste basket” hats 
with the crown ■ detached for holding 
fresh flowers. The hat sells for from 
$8 to $15 and the designer did a good 




Cortrtowj Florist*' IteOrw 



New Hat with Nature 1 ® Flowers 
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Life in Oaf Navy-Coaling a Battleship 



business with the “smart set" as long 
as the novelty lasted. 

The florist bought the latest shapes 
of various shades. A box-maker in- 
serted a pasteboard bottom and cut out 
the crown, which he hinged on with a 
flap, the space between the crown and 
the pasteboard bottom to be filled with 
flowers. The flowers are chosen alto- 
gether according to the taste of the 
wearer and are subject to the changing 
whims of the wearer from day to day. 
The hat will easily hold a corsage of 
200 spring violets. 



A New York operator recently wrote 
1.03.1 words in 15 minutes, an average 
of 109 words a minute. 



SKEE-BALL BOWLING GAME 

Skee-ball bowling, in which the ball 
is jumped or skeed into the pockets in 
the same manner as a skee-jumper 
rises from the blimp in his flight, is a 
new and unique hand-ball game that 
seems destined to great popularity. 
The alley is built in two sections, each 
lli ft, long. At the cod of the first sec- 
tion is the bump, and at the end of the 
second, which is inclosed at the sides 
and back with netting, are the pockets. 
These pockets arc numbered from 10 
to 50, and are arranged as shown in 
the illustration. The two pockets num- 
bered 40 and 50 are cup-like and just 
large enough to receive the hall. The 
30-pocket is the same shape but more 
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than twice the size. The two small 
score pockets form the two outer rings 
of the circle, 




Urtlqiie Hartd-BaH Game 



Tti playing the game, the hall 1 which 
is '3 Vs in. in diameter, is rolled along 
the alley. When it strikes the bump, 
it is sent into the air and if properly 
directed will hit the target, dropping 
into one of the pockets. Great skill 
is required to consistently make a good 
score. The maximum score with 9 
balls is 450, and after months of trials 
the alley score reached at the factory 
was 410. An electric device automatic- 
ally adds up the score and shows it on 
the indicator. 



MANY TITLES GIVEN TO FIG- 
URE ON CAPITOL DOME 

Very few, even of those whose occu- 
pations keep them constantly beneath 
the shadow of the magnificent statue 
that crowns the dome of the capitol at 
Washington, know its real name. 
When the original plans for the capitol 



building were drawn, provisions were 
made for a statue to surmount the 
dome, and although 50 years have 
elapsed since it was erected, compara- 
tively few persons know its real name, 

The history of its construction is in- 
teresting. It was first designed as sym- 
bolical of “Liberty. 7 ’ Following crit- 
icism the model was changed and it is 
now called "Armed Liberty,” and is by 
far the most symbolic of all statues in 
Washington, 

Thomas C rawford, father of the late 
novelist, F, Marion Crawford, was the 
artist. Jefferson Davis, then Secretary 
of the War Department, was present 
when the model was submitted. The 
statue then wore a liberty cap and car- 
ried a bundle of rods. He thought the 
cap was emblematic of emancipated 
slaves, while Americans were born free, 
and the bundle of rods as suggesting 
th e duties of the Roman Sic tor had lost 
its significance. His views were in- 




" Arm-ed Liberty " Surmounts Capitol 
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corporal ed in the new cast and the 
name changed. 

“Armed Liberty** is 9 ft G in. tall 
and weighs 14,985 lb. Owing to its 
lofty position few persons appreciate 
its strength and beauty. 



SUBSTITUTE FOR LEAD PIPE 

A new lead pipe has been introduced 
into the plumbing world which has 
some qualities superior to the ordinary 
lead piping. The pipe is made of a 
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Ship Completely Covered, with Ice 



WRECKED BY A COATING OF 
ICE 

Great ships are often wrecked by 
colliding with icebergs or heavy ilocs 
of ice. blit it is very seldom, in this part 
of the world, at least, that ships are 
wrecked by a coating of ice formed by 
the water that breaks over them in a 
rough sea, as was the vessel here illus- 
trated. 

The grain trade of the Black Sea is 
conducted with a rush just previous to 
the closing of navigation each year in 
an attempt to transport as much grain 
as possible, and occasionally some ves- 
sel attempts to make a trip so late in 
the season that disaster follows. This 
vessel was so covered with ice in a 
heavy storm that she became unman- 
ageable and drifted ashore. 

Wisconsin has passed a bill prohibit- 
ing the use of autos by others than 
their owners. 



new mixture of metals, pig-iron and 
Regulus antimony, thoroughly mixed 
in certain proportions. The quality 
depends on the purity of metals used. 
It is less susceptible to the bad effect 




Relative Size oJ Pipes 



of hot water, does not sag, and is least 
affected by the pounding and crushing 
ro which ordinary plumbing is sub- 



jcctccL Ordinary Virin. lead pipe 
weighs :J lb, per ft, and the new pipe 
2 lb. per ft. 

The illustration shows the relative 
thickness and weight of the two pipes* 



AN INGENIOUS LOCOMOTIVE 
SCALE IN EIGHT SECTIONS 

A locomotive scale recently installed 
by the American Locomotive Co. at 
Schenectady, is drawing considerable 
interest because of its new features, 
embodying flexibility, the ability to ac- 
curately give the weight on each pair 
of wheels and to accommodate any size 
of locomotive from the smallest to the 
largest. 

The scale is in eight sections, as 
shown in the illustration, which was 
made before the scale was placed in its 
pit The pit in which the scale is used 
is of concrete, containing rails upon 
which the eight sections, each section 
in reality a complete scale, can be 
shifted. The locomotive to be weighed 
is run over the pit and one of the sec- 
tions is run under each pair of wheels. 
Oil is then forced into small cylinders 
and the piston rods supporting the 
scale platforms are evenly ami slowly 
raised, lifting the locomotive clear of 
the track. 

The men who adjust the scale trucks 



The ability of the scale to accurately 
weigh the weight on each pair of 
drivers is, of course, its most important 
feature. Railroad companies wish lo- 
comotives built as powerful as their 
roadbeds will admit, and consequently 
must he sure that the weight on no 
single pair of drivers exceeds the de- 
sired limit. 




ADJUSTABLE SINK SEAT 

This swinging sink seat and adjust- 
able leg is much superior to the kitchen 
chair because it is swung under the 
sink and out of the way when not in 
use. The leg or standard of the seat 




and perform the weighing, descend into 
the pit under the scales. Each scale 
lias a capacity of 35 tons, making in all 
a weighing capacity of 380 tons. The 
pistons have a total lifting capacity of 
739,200 lb. 



Locomotive Scale that Registers Weight on Each 
Pair of Drivers 
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is made in both a 24 and a 27-in. height, 
and the seat itself is in either birch or 
mahogany finish. 



TRANSPORTING OF LUMBER 
DOWN A MOUNTAIN 

A lumber company on the mountain 
side at Fulda, CaL, has found it neces- 
sary to build a mill within its field of 
operation and to cut the felled timber 
into lumber before shipping it down 
the mountain. The reason for this is in 
the fact that its railway is too steep to 
transport the logs safely. The road is 
17 miles long, with an incline of 3 miles. 




PhfiMS by JL K Frost 

A Me nil tain Lumber Railway 



the grade being 27% per cent part of 
the way. One car of lumber is low- 
ered at a time, by means of a cable 
which draws the empty cars up again. 



RUBBER TIRE TESTING 

This machine was made to test the 
life of a bicycle tire. The average tire 
can stand its vigorous punishment little 
over 15 hours. During that time the 
tire is driven over rough wooden 
blocks, steel strips and a coarse grade 
of emery cloth, by a small electric 
motor attached directly to the wheel. 

The tire to be tested is placed upon 
a rear bicycle wheel. Common spring 
balances, which correspond to the 
weight of a rider, hold the tire down 
with an equal pressure on two wooden 
wheels underneath. The faces of these 
wooden (resistance) wheels are covered 
with emery cloth of coarse texture, and 
blocks of steel and wood at intervals. 
The motor drives the tire wheel at the 
rate of 14,000 revolutions every hour 
over the rough edge of the two wooden 
wheels, which makes the usage much 
like that to be expected among the 
furrows and ruts of a country road. 

Every time the tire wheel revolves, 
it travels over 8 ft. of emery cloth and 
is struck by 21 blocks, or, in other 
w r ords. 8 ft, of bad country road. The 
quality of the tire is determined by the 
time it takes to wear down to the can- 
vas and bv chemical analysis of the 
worn bits of rubber. 




Marine Reproducing Road Conditions 



PRIVATE ELECTRIC LIGHTING PLANT FOR $550 



Tungsten Lamp Makes Possible an Inexpensive and TiElicient Lighting Plant for Gountry Homes — 
Selection of Fixtures and Planning of Lighting — How to Estimate the 
Require merus for and Size of Plant — Estimate of Cost 

It is the fittrj'ose of tEiis arlLie^ tail denied from data cojfipJud by I'', El. Amriue, of th-r Illinois Utliver* 
sity ynpiru'crtnfi experiment station, to give a concise idea oi the kind oi private electric light plant required to 
iUtuuinatc a country U'j-me a-itb lid- volt mu ten iaT]ips. Iteiausi- nf t3il‘ importance of t His in for mat ion vr-e 
do not wish to condense too closely, therefore, will publish it In two installments; the uirst, dealing with the 
nature of the plant required and (tin cost, in iliis issue* and a treatise on rhe method and cost of operation 
acid care of the apparatus iu ihc- August issue* 



PART I, 

The present state of development of 
the storage battery and the wonderful 
improvements that have been made in 
incandescent electric lamps during the 
past year have opened up to residents 
of the country districts new possibili- 
ties in the way of home lighting by pri- 
vate electric plants* The farmer and 
the resident of the small country town 
have long felt the need of the electric 
lamp. They appreciate the adaptabil- 
ity^ cleanliness, safety and the conven- 
ience of this method of illumination, 
but usually live too far from any ven- 
tral lighting station to be able to buy 
power at a reasonable cost. 

Up to the present time the great 
difficulty in the design of a small light- 
ing plant has been the size and cost of 
a storage battery outfit. To start up 
the engine and dynamo every time a 
few lamps arc required is too incon- 
venient to be considered for a moment* 
Consequently the storage battery is 
necessary, and with the ordinary car- 
bon filament incandescent lamps this 
battery must be a large and expensive 
one. 

Now. however, there lias been in- 
vented and placed on the market a new 
type of lamp which makes possible 
that which was difficult before. It has 
a filament made of the rare metal called 
11 tungsten 1 ’, and with it a given amount 
of energy will produce nearly three 
times the candlepower that would be 
produced by an ordinary filament lamp. 

1 Electrical energy is measured in watts, 
one of which represents 1/716 part of 
a horsepower* W ith the 110- volt, 16- 
q>* carbon lamp it takes from 3.1 to 
3 A watts of energy to produce a can- 



dlqxnver of light. With the tungsten 
lamp of the same voltage it requires 
about. V/i watts of energy to produce 
a candlepower. Consequently, when 
using the tungsten lamp for a private 
plant, it will take much smaller stor- 
age cells to operate a given number of 
candlepower of lights than ii would if 
carbon 1 amps were used. These new 
lamps arc on the market in 2d to 30- 
volt sizes. They give SO candlepower 
and require only about 2a watts of 
energy to operate them, making possi- 
ble the cheapest kind of a plant* 

It is well to explain here that voltage 
is electrical pressure, or that which 
tends to make an electric current How* 
\\ hen it is said t licit a lamp is a 110- 
volt lamp it is meant that it takes Ilf) 
volts of electrical pressure to drive suf- 
ficient current through the resistance 
of the lamp filament to heat it hot 
enough to glow. It must be under- 
stood that it does not indicate the 
amount of electricity that flows, simply 
the pressure that causes it to How. 

To return to the tungsten lamp 
again, it may be stated that it will 
burn a greater number of hours than 
the carbon lamp, as well as being 
cheaper to operate, The carbon lamp 
will, under good conditions, burn about 
mo hours, and at the end of that time 
its candlepower will have fallen 20 per 
cent. The tungsten lamp will often 
burn 1,000 hours, and during that time 
will lose only 10 per cent of its original 
candlepower efficiency. 

Now that the possibility of an inex- 
pensive but efficient plant through the 
adoption of the tungsten lamp has been 
shown, an endeavor will be made to 
explain in a clear and simple manner 
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what is required in its installation, 
Since the object of an electric light 
plant is to provide illumination for the 
house, it is common sense to plan a 
good lighting scheme and then build a 
plant and install wiring in accordance. 
This statement is called forth by the 
fact that the opposite course is general- 
ly pursued. The wiring is usually in- 
stalled and the outlets for the lighting 
placed in a haphazard way at any con- 
venient spot. 

For the sake of a clearer understand- 
ing of the subject it may be assumed 
that this installation Is to be in a coun- 
try home having, on the first floor, a 
living room, dining room, kitchen, 
front and rear hall, one bedroom and a 




large porch in front On the second 
floor there are four bedrooms, each 
provided with a closet, and a bath 
room and ball. In the cellar there is 
a large furnace room, a fuel room, laun- 
dry, vegetable room, and store room. 
Flans of the two floors and the base- 
ment, are shown in Figs, 1, £* and 3, 

As the living room is that in which 
most of the leisure time of the family 
is spent, it should be well lighted. First 
of all there must be a light for reading 
purposes. Since the family is likely to 
be large, several persons will often wish 
to read at the same time, so a consid- 
erable area should be well illuminated. 
When looking for a lamp to furnish 
light for reading, the average person 
promptly selects a table reading lamp. 
The ordinary table electric reading 
lamp would be very satisfactory for 
one or possibly two persons to read 
by, if a general illumination for the 
room were taken care of by other 
lamps; but in the ordinary farm house* 
usually more than one or two persons 
wish to read at the same time* More- 
over, the lamp that furnishes light for 
reading is usually required to furnish 
a general illumination. Thus a table 
lamp will not do. Accordingly, a 3- 
light fixture is provided as shown in 
Fig, 4, The lamp in the center is suffi- 
cient for ordinary occasions* and at 
times when a general illumination 
rather than a concentrated light for 
reading is desired, the middle light is 
turned out and the two outside lamps 
are used. 

The dining room requires a strong 
illumination over the table and a soft 
pleasing light over the walls and ceil- 
ing. This can be obtained for the room 
by two lamps placed in prismatic bowl 
reflectors hung at a height of G ft, from 
the floor, A single unfrosted lamp 
will light the hall, one lamp hung in 
the middle of the kitchen will suffice, 
one lamp with flat enameled metal re- 
flectors should be placed in each room 
in the cellar, and a lamp placed inside 
a prismatic reflecting ball will be re- 
quired for the porch. For each bed- 
room a bracket fixture carrying one 
light in an opal bell reflector is sufh- 
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dent. An 8-cp, carbon lamp can be 
placed in the bedroom closets. These 
are simply drop lights suspended about 
6*4 ft. from the floor. Simple, single- 
light pendant fixtures are provided for 
the second floor hall and bath room. 
These, as well as the bedroom lamps 
should be frosted. Bedroom and porch 
lights arc shown in Fig, 5. 

Now that the number of lights for 
this country house have been decided 
upon, and it is safe to follow this gen- 
eral plan in almost any house, the next 
important question is to estimate the 
hours during the day that the lamps m 
each room will be lighted. This will 
give an idea of how large the storage 
battery will have to be to operate the 
lamps* Of course, the size of the bat- 
tery will also depend upon how often 
it is convenient to charge it. We will 
assume, therefore, that the battery will 
be required to operate the lights on 
one charge for a day on which the max- 



hours during the day that they are 
lighted. 



tJirthtff Room L lights, nn 

during lirtakfa^t and supper. 

G:£.N 1 — OjSQ a. m 

5 : 80 — 7 :00 ]». in « T r ........ . 

Living Room; Three lights, 

only after supper. 

T — 1(1:30 in. m, *« , 

Kitchen: Twu Tights, on while ore- 
paring and washing: di&hc*. 

morning and ripening, 

r, :CK> — 7 -ft i a. m. . * . . . * , . 

7 :E30 jj. m , 

Front Hall: (die lislit. 

8:00—10:30 p. m.. 

Front Porch: One liFtlit, 

7 *au— IH'Jfl p. in.. ...... 

Rear Hall: One light. 

5 rrws — 8:00 a. nw 

7;3f) p. m* . . . , . , . 

Bedroom#; Two 

5:00 — 6:30 si, m. 

0 :iK> — ■ 0:30 p. m . ** * 

One light. 

10:30 — 11:00 p. m... 



I G latnp hours 
3 * > |!- i laiuji liimr* 

| TO lamp hours 

2^i tan][j Imurs 
1 l /j !am[i hours 

i 2 l / A lamp hcuirs 
1 lamp hours 



Lamp hours 



i liis gives a total ot 35 l A lamp hours. 
Therefore, a battery is required that 
will operate one lamp approximately 
hours, with one charge* 
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imum amount of light is used. This 
will be in the winter when the nights 
are long and when there is some special 
occasion that keeps the family up later 
than usual, A probable lighting sched- 
ule for such a day is shown in the fol- 
lowing table. In the column to the 
right are given the lamp hours pci- 
day, The lamp hours per day for each 
room are the number of lights in that 
room multiplied by the number of 



Before going further it is well to be- 
come familiar with another unit used 
in electrical measurements* It is called 
the ampere and is the unit by which 
current flow is expressed. That is, the 
current which flows through the fila- 
ment or other electrical conductor is 
measured in amperes, while the voltage 
is the pressure which makes it flow. 
The lamps chosen for this house will 
allow about one ampere of current to 
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flow through the filament when the 
pressure of 85 volts is applied* To pro- 
duce continually a pressure of 25 volts, 
15 storage cells are required, and it is 
now necessary to determine how large 
the cells must be to bold a sufficient 
charge to let one lamp burn 30 hours. 
As was just stated, one lamp will per- 
mit one ampere of current to flow, 
hence the battery will have to be large 
enough to hold a charge sufficient to 
provide a flow of one ampere for 36 
hours; that is to say, a 36-ampere-hour 
storage battery, the ampere hour being 
the unit of capacity by which manu- 
facturers rate storage batteries* The 
nearest commercial size of battery to 
36 ampere hours is the 40-ampere-hour 
battery. This, therefore, must be 
chosen in this instance. 

The “normal rate' 1 of charging a 
storage battery is the number of am- 
peres of current that must be forced 
into the battery to charge it in eight 
hours from an almost discharged con- 
dition* Since this is a 40-ampere-hour 
battery, its normal charging rate is 40 
divided by 8. or 5 amperes* When 
there is plenty of time for charging, it 
is best to charge the battery at the 5- 
anipere rate, but if time is lacking, it 
may be charged in a shorter time with 
a current of 7, 8 or even 9 amperes* 
This capacity of storage battery will 
require charging only once per day 
when there is the heaviest probable 
load, but there will not ordinarily be 
the full quota of lamps burning, even 
m the winter, hence as a matter of fact, 
the battery will not have to be charged 
more than once in two days. In the 
summer when the days are long and 
few lamps are necessary, one charge 
will be sufficient for a week or even 
more. 

Now that the battery is selected, the 
dynamo with which to charge it must 
be decided upon. Each cell of battery 
when fully charged will give a pres* 
sure of about 2.0 volts so that the en- 
tire 15 cells will give a pressure of 15 
times 2.6* which is 39 volts. Owing to 
the fact that in charging a battery the 
current must flow into it in a direction 
opposite to the flow of current when 



the battery is discharging, the entire 
voltage of the battery is opposing the 
voltage of the dynamo. Therefore, if 
the dynamo is able to drive any current 
into the battery when it is almost 
charged, it must give a higher voltage 
than the maximum voltage of the bat- 
tery* Since the maximum voltage of 
this battery is about 39 volts, the dy- 
namo should be able to generate about 
4 2 or 43 volts* A 4 5- volt machine is 
a regular commercial size so this volt- 
age will be decided upon for the dy- 
namo. 

Dynamos are rated bv the kilowatts 
of energy they will produce. As was 
previously explained, a watt of electri- 
cal energy is equal to 1/746 part of a 
horsepower* A kilowatt is equal to 
1,,QQ0 watts. Hence a kilowatt equals 
1060/746, which is about 1.34 bp. Now 
the number of watts of electrical en- 
ergy produced by a dynamo is equal 
to the product of the volts of pressure 
and the amperes of current. The dy- 
namo, therefore, must give at least 9 
amperes of current at 45 volts; pres- 
sure* Hence, it must produce 9 times 
45* or 405 watts. The nearest com- 
mercial size to 405 watts is the %-kilo- 
watt* or 500-watt size* Therefore, a 
45-kilowatt machine is the proper one. 

The gasoline engine to drive the dy- 
namo comes next in selection* It must 
be able to yield 1.34 times as many 
horsepower as the dynamo does kilo- 
watts. Since gasoline engines are usu- 
ally rated rather high, and often on 
account of some lack of adjustment do 
not give their full number of horse- 
power, it is well to get an engine con- 
siderably larger than the size calcu- 
lated. For the kilowatt dynamo, a 
2-hp* engine is the proper one* 

A switch board apparatus with which 
to control the dynamo and storage bat- 
tery are next to be selected. An ad- 
justable resistance, called a rheostat, is 
supplied with the dynamo. This is to 
enable one to control the voltage of the 
dynamo so that the battery can be 
charged either rapidly or slowly. There 
must be an ammeter to measure the 
current that is being supplied the bat- 
tery when charging; a voltmeter to 
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measure the pressure produced by the 
machine, also that produced by the bat- 
tery, and the voltage that is supplied 
the lamps. Also, there should be a 
circuit-breaker, which is a sort of auto- 
matic switch, and its purpose is as fol- 
lows: Suppose that the battery is be- 

ing charged by the dynamo and there 
is no attendant at the plant. If for any 
reason the engine stops, the dynamo 
fails to generate any voltage. Since 
the voltage of the storage battery is 
now no longer opposed by that of the 
dynamo, current will flow from the bat- 
tery back into the dynamo and tend to 
operate the dynamo as an electric mo- 
tor, As soon as the dynamo Stops work- 
ing, the circuit-breaker automatically 
opens the circuit and thus prevents cur- 
rent flowing back to its source of gen- 
eration. 

As has been noted before, the stor- 
age battery, when almost discharged, 
gives only 1.8 volts per cell, so that to 
produce the 25 volts necessary to light 
the lamps to full brilliancy, the entire 
15 cells arc required. However* when 
the cells have been fully charged and 
the charged current is stopped, they 
give about 2*2 volts per cell, so that to 
light the lamps all of the cells are not 
required. Hence a method should be 
provided to increase gradually the num- 
ber of cells of battery that are being 
used as the battery becomes more and 
more discharged. This will make pos- 
sible a practically constant voltage sup- 
plied to the lamps so that they will 
burn at almost their full brilliancy un- 
til the battery is discharged. For this 
purpose is provided an end cell switch. 

Since it should also he possible to 
obtain a reading of the voltage at three 
different places and there is only one 
voltmeter, a way must be provided to 
switch the voltmeter terminals from 
one place to another, A plug switch is 
therefore provided, having 3 double 
pairs of holes, or jacks. To the upper 
pair of each one of these double pairs of 
jacks are connected, the leads (wires) 
coming from the voltmeter. To the 
lower part of the first double pair are 
brought leads from the two terminals 
of the dynamo; to the second, leads 



from the terminals of the battery; and 
to the third, leads from the two sides 
of the line leading to the lamps. By 
means of a 4-point plug any one of the 




three pairs of leads can be switched on 
the voltmeter. 

Two switches are provided. One is 
a double-throw switch by which the 
dynamo can be thrown onto the bat- 
tery for charging, or by throwing it 
the other way the lights can be oper- 
ated directly from the generator, To 
operate the lamps directly from the dy- 
namo, the voltage must be reduced to 
about 36 or 27 volts, otherwise the 
lamps will soon be burned out by the 





excess voltage. By leaving this switch 
open and closing the other switch, the 
dynamo circuit is opened and the bat- 
tery is operating the lights. Figure fi 
shows a diagram of the switchboard 
with the apparatus in place, and Fig. 7 
shows the rear of the hoard with the 
connections as they should be mafic; 
Fig, 8 shows a schematic diagram of 
the connections in the power plaid, and 
Fig, 0 the arrangement of the engine 
room. 

All of the wires lending from the bat- 
tery to the switchboard, the circuit 
from the switchboard to the armature 




three amperes of current, are supplied 
through any circuit. 

Ordinarily a plant of this sort would 
be housed in a building targe enough 
to accommodate all of the machinery 
of the farm that could be operated by 
the gasoline engine. Such a building 
would usually not be fireproof r there- 
fore, the gasoline tank should be buried 
at some distance from the building and 
the supply pumped to the engine as 
needed. Where space is limited and 
compactness desired, as would be the 
case if the plant were used to light a 
house in a town, the engine building 




terminals of the dynamo, and the one 
leading from the switchboard to the 
house, should he large enough to carry 
the maximum current with only a small 
drop in voltage. For this system* S 
amperes will be about the maxi mum 
current used. Assuming a distance of 
200 ft. from the switchboard to the cab- 
inet in the basement, No. 8 B. and S. 
gauge insulated (covered) wire should 
be large enough to carry t lie maxi- 
mum current with only a small loss. 
Wires of this size are therefore run to 
the basement and from there directly 
up to the second floor. From the dis- 
tribution cabinets on each floor leads 
are run to each room. These wires 
need be no larger than No. 14, since 
not more than three fights, requiring 



should be of brick or concrete, with a 
separate compartment for the gasoline 
tank. If the storage battery were 
placed in the basement of the house 
where it will not freeze, as may be 
done, a 10 to 16— ft, building would be 
of ample size to accommodate the 
plant. 

Full instructions for installing such 
an apparatus and wiring are omitted 
from this article, as it will be better to 
secure an experienced man to do this 
work, but the information outlined in 
it T with the information that can be 
obtained from the companies furnish- 
ing batteries, engine and dynamo, will 
enable anyone to decide upon the size 
of the equipment needed and to order 
intelligently. 
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Estimate of Cost of Plant 

A good storage battery of the 40- 
ampere-hour size will cost from $4 
to $5 per cell, A quotation of $4,60 
per cell was made by one of the best 
companies. Since 15 cells are required, 
the total cost of the battery will be 
a p p r ox i m a t e 1 y $ 70 . 

Gasoline engines can be estimated at 
about $G0 per horsepower, the smallest 
sizes costing perhaps a little more than 
this, A 2-hp* engine of a good make 
will cost about $125* 

Complete switchboards vary in cost 
according to the material of the board, 
i. e, 3 whether of slate or marble and ac- 
cording to the grade of the instruments 
and switches furnished, A first-class 
marble switchboard equipped with 
good instruments will cost approxi- 
mated $100, 

A one-half kilowatt dynamo, shunt- 
wound, 45 volts, of a first-class make 
can be had for $65. 

Seventeen tungsten lamps will he re- 
quired, each costing $1, making a total 
of $17* 

Fourteen 8-cp*, 25- volt carbon lamps 
-will cost about $-1, 

1000 ft. No. 14 wire. *$12.00 



550 ft. No, 8 wire* 25.n0 

Cabinet for basement. ***,**.,* 2.85 



Cabinet for first floor 5,00 

Cabinet for second floor. ...... 2.85 

Porcelain cleats and tubes*-.*. 2*00 
18 snap switches. 7*20 

Labor: 2 men, 8 days* at $3.00.. 48*00 



Fixtures 

Living Room : One 3-light pen- 
dant fixture fitted with one 
Holophane reflector and two 
stalactites *,,** ***„,* *..**.. . ?J)0 

Dining Room: Two light fix- 

tures with Holophane pris- 
matic bowl reflectors, 7.00 

Front Hall : Single light fixture 
with Holophane stalactite. . . * 4*00 



Kitchen: Single light fixture lil- 
ted with opal bell reflector. 2.00 
One adjustable bracket fixture 2-00 
Veranda: Prismatic reflecting 

ball in ceiling fixture, ....... 2.00 

Cellar : Cleat receptacles* 

l ive required 1.25 



Bedrooms: Single light bracket 
fixture with opal bell reflector 

Five required . * 6*25 

Bath Room : Single light fixture 

w ith opal bell reflector, ..*,*. 1.50 

Hall: Second floor: Single light 
fixtures with opal bell reflector 1.50 
Closet and Pantry: Five drop 

cords and sockets with ceiling 
rosettes * 1,50 




Arrange menu of Entire Ratjm 



This makes a total cost of a little 
over $525 for the entire outfit and for 
its installation. Allowing for inciden- 
tals and for expenses unprovided for 
ill the estimate the plant will cost not 
more than $550, 

LT o hr tl n m d , j 



FLOWER HOLDER AND COVER- 
ING DEVICE FOR GRAVES 

Realizing that the sight of a casket 
after it has been lowered into the grave 
is often the cause of much hysteria on 
the part of the mourners, a concern in 
Pennsylvania has devised the flower- 
holding and grave -covering device here 
illustrated. It is so arranged that the 
lowering of the casket into the grave 
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bv the lowering device automatically 
draws a frame over the opening, com- 
pletely closing and covering it with a 
bed of flowers. 



from across the platform thus protect- 
ing the employer from careless help as 
the dial registers exactly the weight. 
A counterbalance, equal to the weight 




Ftor&l Grav* Covering: Softens, Grief at B a rials 



The device is adjustable in length as 
well as width so that it can be used in 
connection with any sized grave. The 
one illustrated is adjustable from l to 
? ft. in length. Across the top of the 
frame, running crosswise, are tele- 
scoped rods, adjustable in width from 
21 in. to 3S in., forming a substantial 
grating upon which flowers are banked. 
Four rubber-tired wheels under the 
frame run upon a grooved track, adjust- 
able standards being used to elevate 
the track to a level with the grave. 
Straps fastened to the outer edge of 
the device are attached to the straps 
used to lower the casket, thus drawing 
it over the grave as the casket is low- 
ered, The device weighs about 35 lb. 



AUTOMATIC PLATFORM SCALE 

The automatic scale has been re- 
fined to a nicety ami is now used ex- 
clusively by several railroads. It is 
equipped and constructed as any other 
scale with a few exceptions. The 
weight is registered on a 12-in. dial 
similar to a dock face, but the reading 
of it is reversed. The weight is read 
from the dial exactly as the clock only 
that the small dial within registers the 
approximate or large weight in units 
of 500, and the large dial shows the 
exact weight in pounds less than 500. 
Thus, considering the size of the plat- 
form, its capacity is practically un- 
limited. 

The scale registers quickly and ac- 
curately and can be read with ease 



of the truck used, is effected by means 
of a device near the hand lever. An- 
other pleasing feature is that the mech- 
anism is not jarred by the running of 
heavy trucks on and off. 




Dial Ecfiitcfs the Ncl Weight 



MUSICAL WIRELESS MESSAGES 

A wireless system, devised in Berlin, 
consists in sending out the vibrations 
which form a message as pure musical 
tones that can be picked up by the re- 
ceiver. It is claimed that the fact that 
the vibrations are musical tones will 
make maintenance of communication 
possible in spite of the most violent 
atmospheric disturbances. 
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EDITORIAL 

The Peace Congress Has come and gone. From every platform and pulpit in Chicago, the 
peace advocates fired volleys into the ranks of the less thoughtful ; the convention reports were 
published in all the papers In the land. Meanwhile the naval slfipyards of the world have had a 
busy month. The forges glow, and the noise of the pneumatic riveters is heard In the land as 
never before since the world began. While national in character, the gathering was given an 
international flavor by the presence of several members of the foreign embassies at Washington. 

Have the pebbles cast into the ocean of human thought produced circles of impulse of large 
radius? To what extent have you, who read this, been stimulated to do or say anything winch 
will cause wars to cease? Have your beliefs been changed? For, while the people of almost 
every nation agree with one accord as to the fearful desolation of war, how many of these same 
humans would talk peace if their own country should tomorrow receive a positive insult from some 
other nation with whom theirs is now perfectly friendly? Of nothing is humanity so profligate as 
Eves. History wearies in telling of the thousands slam in battle who never did know what the 
fight was for. 

In other words, have we yet civilized to the point where we really want peace ? Or are we 
world nations like the poor inebriate who, while deploring his condition, said to me “the trouble is 
I don't want to be cured '’ ? 

It is evident that if every inhabitant oi our world had to settle all his disputes and enforce his 
tights with his own fists that this planet would be the most barbarous in all the universe. Laws, 
police, soda! standing, self-respect find self-control, have made a resort to physical arms in the case 
of the Individual of comparatively rare necessity. Why, then, should not the nations submit to, and 
themselves voluntarily create, an international court to administer justice with an international army 
and navy to enforce the court s decision ? In theory the plan Is logical, operative and inexpensive. 
If each of the large powers would contribute a fraction of its navy, tiie resulting fleet would be so 
overwhelming as to make resistance suicidal. Under this plan the annual expense for armies and 
navies to each country would be only a small percentage of the present outlay, to say nothing of 
the saving by preventing wars which might otherwise occur. 

It is costing England over $300,000,000 this year to maintain its army and navy til a time of 
peace: $3 ,000,000 to $10,000,000 a day is the estimated cost to this country of a war with 

any of the great powers. 

To be consistent in our peace resolves, however, we must cease to instill warlike motives and 
ambitions In our children. No longer shall the fledgling orator recite “ Horatius at the Bridge 
untaught the deeds of Spartans, Romans, and the Six Hundred ; no more pictures of charging 
sword and bayonet, and sinking ships. The lace epaulets must lose their lustre ; the military 
schools teach mechanics instead of tactics; our street parades be made up of boys and girls 
strewing flowers and singing songs instead of soldier boys trailing muskets to the sound of fife and 
drum. 

Unquestionably the world would be infinitely better under such millennium conditions, but^ 

Do we really want to be cured ? 

Our own cruisers certainly did look good to American missionaries in Turkey not so long 

ago. 

However, the destiny of " Dreadnoughts " seems likely to be dependent more on money than 
morals. Swords, the modem brand, cannot be drawn indefinitely without pens behind them to 
sign checks. The competition of nations in building more and larger ships than their fellows is 
approaching the day when the burden will chafe the neck of the people. In time of actual 
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hostilities, the soldiers of Valley Forge heed not their bleeding, frozen feet; but in lime of peace 
the element of consuming patriotism sleeps, and the shoe pinches. 

When the time is ripe lot universal disarmament, this country is the logical one to take the 
initiative. By reason of our wealth, strength, geographical position, and freedom from complications, 
we are in a position to take the leading part. 

Are we willing to be cured > 

* * * 

A man can plan and build a house which will suitably and comfortably meet a!! the requirements 
of himself and family for 10 or 20 years to come. !t does not often happen that any radical 
changes are made in a skyscraper when once completed* A ship is equipped and put in service 
and she carries the same masts, winches and compartments until she is wrecked or goes into the 
boneyard. 

The house will need repainting occasionally, and new shingles at longer intervals; the elevator 
ropes In the office building wear out but they are replaced by like; and the ship may lose an anchor 
requiring the purchase of another. The changes in ail these are of comparatively trilling moment, 
but— 

A railroad is never finished. 

Like a cucumber vine, the instant it ceases to grow it begins to wither* There must be contin- 
uous expansion and enlargement. Larger cars require more powerful locomotives, and both in 
turn call for heavier rails, bigger round houses, stronger budges, longer platforms and sidings, 
increased safety devices, while the straightening of curves and the leveling of grades come in for 
their share of attention on even the oldest roads* Little wonder then with our railroads consuming 
nearly one-half of all our manufactured sled and iron and fully one-half of all the lumber made 
each year, that they are the unfailing barometer of the business activity of the Nation. 

# ^ * 

During the past month a decided improvement in business prospects has been evident The train 
of industry which has been climbing the up-gmde so long is steadily approaching the summit of its 
difficulties. Not in all lines of business is the improvement noted, yet many begin to ace where 
orders are coming from in the near future* There is every Indication that we are rapidly approaching 
the point of greatly increased industrial activity* The trade paper being a specialist in its particular 
line of industry is a most reliable authority. The editorials in some two hundred of these journals 
received, report either increased business or its prospect d unrig the next three months. 

When the tide turns it is likely to come in a great Wave, and the prudent manufacturer is he 
who takes advantage of the present opportunity to overhaul his plant and put it in first-class condi- 
tion* Old and time-consuming machinery should be thrown out and the latest and most economical 
installed* Many plants have grown rapidly and new machines were set where they could be 
placed and put in operation with the least delay. This did not make for logical or convenient 
handling of work, with the result that material passed through the shop on the erratic lines of a flying 
bat, instead of the direct, speedy movement of the carrier pigeon* Modern methods require conser- 
vation of energies, and nowhere is this more true than in a manufacturing plant. Railroads lower 
grades and straighten curves for this same reason. 

Many an owner who is proud of his plant would find numerous costly leaks if he would either 
visit other similar works, or go through his own in a thoroughly critical spirit* 

H* H. WINDSOR* 




GREAT BATTLESHIP IN THE 
RIVER OF ITS NAME 



The trip of the U, S. S. 4 ‘Mississippi” 
up the Mississippi river to Natchez, 
Miss.* the latter part of May was a 
memorable event for the people along 
the great central river of the country, 
because it was the first time a great 
modern battleship had breasted its wa- 
ters that distance* Natchez is about 
lt5 miles up the river from New Or- 
leans, and some fears were expressed 
at first tli at the huge ship could not 
reach it* 

On May 22, the “Mississippi” was 
presented with a punch bowl, the gift 
of the people of Natchez, It is made 
of hammered copper and silver, gold 
lined, and stands IS in. in height on a 
tray 'M by 21 in. In his speech of ac- 
ceptance Captain Fremont cited the 
presence of the battleship in the Miss- 
issippi as a demonstration of the navi- 
gability of the great river and an in- 
dication of greater possibilities in the 
future. 



SANITARY HANGERS IN STREET 

CARS 

Otic of the rapid transit companies 
of New York has been testing novel 

non-leather hang- 
ers to take the 
place of the cus- 
t o m a r y hand 
straps, the idea 
being to make the 
cars as sanitary as 
possible. The new 
hangers are made 
o f N o. 2 6 steel 
tubing, covered 
with a glazed por- 
celain enamel. 
The pore elai n 
coating prevents 
the absorption of dirt or perspiration, 
and every night the handles are im- 
mersed in an earthen vessel containing 
a solution of carbolic acid, which de- 
stroys all genus that might be clinging 
to them. The hangers do not have to 



be removed for this treatment, as the 
vessel is simply lifted up beneath them. 
After being dipped, they arc left to 
dry without further attention. 




NEW FRENCH GASOLINE- 
ELECTRIC FERRY 

The use of ferries still affords an im- 
perfect substitute for bridges between 
Rouen and the mouth of the river Seine 
in France. The old clumsy ferry sys- 
tem has, however, been reconstructed. 
The system of steam has been dis- 
carded to avoid the difficulties of 
installing boilers* The mixed opera- 
tion of gas engine and electric power 
has been adopted. 

The new construction is very simple* 
Two longitudinal beams support the 
bottom of the boat which is liat, but 
the ends rise to an obtuse angle and 
the space beneath is made into airtight 
compartments which protect the ends 
and corners of the boat most subject 
to injury* The parallel beams outside 
of the main beams carry the cabins, 
one of which houses the passengers to 
the number of 25. and the other* the 
boat machinery. The novel feature of 
the reconstruction is in the rudder on 
each end arranged to fold up when 
landing. 









THE REVOLUTION IN TURKEY — r — Marching captive citizens, tied with rooes, to 
prison; 2— Armed revolutionists lying in wait; 3 — -Surrendered troops being marched out of city; 
4— A triple execution in public place; 5 — Removing the dead in horse cars. 
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HOW TO MAKE A MORRIS CHAIR 



The stock necessary to make a mor- 
ris chair of craftsman design as shown, 
in the engraving can be purchased 
in ill-planed and sandpapered on four 
sides as given in the following list : 

4 poets 1*4 by 3 by 30 in. 

2 front mid back rails '-h by ~*Vi by 24 in, 

2 Slide rails rs by n'-j by 2 S in, 

1! aim pieces 7 « by “i r ; by 37 in, 

7 slats fa by 2 by 24 in. 

2 chats 1 by I by 22 f \ in. 

2 back stiles 1 by 2 V* by 24 Vi in. 

2 back rail* I by 2 by IT in. 

a back stats by 1 Vi by 1H in. 

1 back i 7 iup[iort Ya by f£ by 24 in. 

2 support resfa 1 by 1 Vj by WVi in. 

2 dowels Vi in. diameter, 0 in. Euny- 

First make and put together the sides 
of the chair. While the glue is set- 
ting on these parts make and assem- 
ble the back. The front and back rails 
may next be made and placed 
and the cleats and bottom 
slats fastened, With the ad- 
justment of the back the 
chair is ready for the finish. 

The p o s ts are to be 
tenoned on the upper ends. 

These tenons are to project 
3/1 G in. above the arm and 
should be slightly beveled. 

The lower ends of the posts, 
likewise, all other projecting 
ends, should be beveled to 
avoid their splintering. All 
sharp corners, as on the 
arms, should be sandpapered 
just enough to take their 
sharpness off so as to not in- 
jure the hand, 

That the chair may be 
properly inclined t lie rear 
posts are cut 1 in. shorter 
than the forward ones. To 
get the correct slant on the 
bottoms of these posts, lay a 
straight-edge so that its edge 
ton dies the bottom of the 
front post at its front surface but keep 
it one inch above the bottom of the rear 
post, Mark with pencil along the 
straight-edge across both posts. 

At the rear ends of the arms are the 
notched pieces that allow the back to 
be adjusted to different angles. These 
pieces may he fastened in place either 
by means of round -head screws from 



above or flat-heads from underneath 
the arms. The notches are to be cut 
% in. deep. It more than three ad- 
justments are wanted, the arms must 
be made correspondingly longer. 

The dimensions for the tenons on 
all the larger pieces will be found on 
the drawing. For the hack, the tenons 
of the cross pieces, the rails, should be 
% by 1 Vi in. For the slats, the easiest 
way is to not tenon them but to “let 
in" the whole end, making the mor- 
tises in the rails % by 1 W in. This will 
necessitate cutting the sides of the 
mortises very accurately, but tins extra 
care will be more than compensated by 
n ot having l> bother with the cutting 



of tenons on each end of the three back 
slats. 

To finish the chair, put on a coat 
of water stain, first removing all sur- 
plus glue and thoroughly scraping and 
sandpapering all the parts that were 
not so treated at the mill, The color 
of the stain will depend upon the finish 
desired, whether golden , mission, etc. 
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Water stains cause the grain of the 
wood to roughen, so it will be neces- 
sary to resandpaper the surfaces after 
the stain has dried, using fine paper. 
Next apply a coat of filler colored to 
match the stain, Directions for its ap- 
plication will be found upon the cans 
hi which the filler comes. After the 
filler lias hardened put on a very thin 
coat of shellac, 

What step is taken next will depend 
upon what kind of a surface is desired* 
Several coats of polishing wax may be 
put on. This is easily done — directions 



gether by lacing leather thongs 
through holes previously punched 
along the edges of the parts. A very 
pretty effect is obtained by using 
thongs of a different but harmonious 
color, The manner of lacing may be 
any one of the various laces such as are 
used in lacing belts or as shoe strings. 
These cushions may be filled with hair 
or cotton fell. Denim or burlap may 
also be used as a covering and are 
much less expensive than the leather. 
Lace one side and the two ends, then 
place filling and complete the lacing. 




will be found on the cans— and makes 
the most satisfactory finish for mission 
and craftsman furniture. Jt is the eas- 
iest to apply, Several coats of shellac 
or of varnish might be put on instead of 
wax. Ivacb coat of the shellac should 
be rubbed when thoroughly dried with 
curled hair or fine steel wool or fine 
oiled sandpaper. Rub the first coats of 
varnish with hair-cloth or curled hair 
and the last coats with pulverized 
pumice stone and crude oil or raw lin- 
seed oM, 

Cushions for the chair can be made 
at home. They may be made of art 
leather such as Spanish roan skin anti 
the top and bottom parts fastened to- 



Art leather cushions retail at from 
$16 to $30 a pair and the denim and 
burlap at $(! to $9, 

The bottom cushion should be made 
the full size of the chair. The front 
and back rails extend a little above the 
slats and thus hold it In place. The 
back cushion will settle down a little 
and therefore may be made nearly the 
full length from the slats to the top of 
the back. 



In the first target practice of the 
U. S. S. ''Mississippi” the total number 
of hits on a floating target was 67 per 
cent. 
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SHOP NOTES 



How to Remedy a Sagging Door 

A shed or barn door that lias sagged 
so that the outer end mbs on the flour, 

sometimes wear- 
ing an arc-shaped 
groove, is quite an 
annoyance. If you 
do not want to re- 
set the hinges on 
such a door, or 
have not the tools 
to do the work, 
the door can he 
raised high 
enough to pre- 
vent its dragging 
by insertinga 
washer or two on 
the pin between the halves of the 
hinges. The door can be lifted carrying 
the pin off the hinges with the top 
half, the washers put on the pins and 
the door replaced in a very short time. 
— Contributed bv Donald A. Hampson, 
Middletown. N, V. 



How to Grasp an Automobile Starting 

Crank 

Most of the accidents caused from 
cranking an automobile engine are due 
to the crank suddenly flying backward 
before the hand can be removed and 
tins usually results in a broken or 
si rained arm or wrist, says Automobile 
i ‘caler and Repairer; These accidents 



can be avoided if the operator will take 
hold of the crank and place the thumb 
on the same side as the fingers. Never 
take hold of the crank as you would 
any other handle, with the thumb on 
the opposite side from the fingers. 



Holding On to a High Dome 

A cap or ornamental ball on the dome 
of a very high building had become 
rotten and apparently in a condition 
ready to fall. The dome was hard to 
reach, and when reached, it was diffi- 




cult for a workman to remain on the 
roof and remove the ball at the same 
time, A lightning rod conductor passed 
through the ball and extended several 
feet 'above. The old ball had to he 
lifted over the end of the rod and the 
new ornament placed on in the same 
way, To do t n is a rope was put around 
the outside of the dome underneath the 
eaves and a smaller ring of rope about 
3 ft, in diameter placed around the top 
near the ball. The two rings of rope 
were then connected by means of six 
nr eight lengths of rope as shown in 
the sketch. This kept the top ring of 






Riffht Way 



Wrone Way 
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rope in such position that the work- 
men could step in the rope and hold 
themselves while lifting the ball, — Con- 
tributed by L G. ISay ley, 



A Painter’s Dormer Window Jack 

An ordinary painter's jack used on 
straight walls cannot be placed on 
dormer or roof windows and for this 
reason a special jack may be con- 
structed as a makeshift platform. A 




very simple and easily constructed jack 
for such a purpose is shown in tile ac- 
companying sketch. The horizontal 
board is about i ft. long and the vertical 
board 18 in. or 2 ft. long according to 
the slope of the roof- These two boards 
are cut from one 1-in. board 12 in, wide, 
and they arc braced with 1 by 3-in. 



strips which are mortised into the 
edges of the horizontal and vertical 
boards as shown* Metal plates J4 in. 
thick having a number of square holes 
for adjusting pins arc fastened with 
screws to one end of the horizontal 
board as shown. 



Protecting Anchored Boats in Tide 
Water 

In any river where there is a tide or 
current a small boat or tender will 
cause damage to the yacht or large 
boat by bumping the side while the 
latter is a l anchor. On very large 
yachts this trouble is easily overcome 
by using a long pole called a boot boom 
and by making the small boat fast to 
th is it will easily swing her clear and 
no bumping results. The small launch 
or sail boat cannot carry a long boot 
boom very well, blit they usually have 
a galvanized deck or water pail, if a 
line is made fast to the pail and the 
stern of the small boat, the tide or 
current pushing against the pail keeps 
the small boat away from the larger 
one. This may seem foolish to a lands- 
man but anyone who has gone cruising 
has been awakened more than once 
during the night by the small boat 
knocking the big boat and especially so 
when a steamer passes. The swells 
caused by a steamer will throw the 
small boat against the larger one with 
great force. 

If the yacht or launch is anchored 
and the tide running up stream swan 
the boat that way, the small boat will 
bump the larger one when the wind is 
blowing down stream. This is caused 
by the yacht swinging with the tide, 
and the small boat drawing only a few 
inches, the wind overcomes the force 




TTte Bucket Keeps the Boats Apart 
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of the vide and it is driven against the 
larger boat* The pail will keep the 
boats apart in this instance*— Contrib- 
uted by YV, F, Quackenbush, New 
York City* 



A Blacksmith’s Axle Set 

The main part of the axle set, A, is 
made from a piece of iron or 10 in* 
long, 1 by 2 in. on one end, and taper- 
ing down to t Vt in. on the other end. 
The largest end is drilled and tapped 
for a 1-in. screw, B, which has a pin 
made on its lower end on which the 
block II is loosely fitted so It will re- 
main stationary while the screw is be- 
ing turned. The block has an arc of a 
circle cut out to fit the axle. The small 
end of the main piece, A, is drilled and 
tapped for a %-in. set screw, E. The 
link, D, is made from iron % or 1 in. 
square to fit over the axle and the tar 




A. The plate F is fitted on the square 
part of the axle to keep the set screw 
from denting the metal, says Black- 
smith and Wheelwright. The cut 
plainly illustrates how an axle may be 
set at any angle. 



How to Harden Tools Made from 
Machine Steel 

Railroad picks, plows, etc*, can be 
made from machine steel provided the 
cutting parts are hardened as follows: 
Forge the tools to l he required shape 
and heat the cutting point almost to a 
welding heat, then apply cast-iron fil- 
ings or chips with a ladle, the cast iron 



will melt and flow over the parts. 
When enough cast iron is applied to 
cover the parts, immerse in cold water. 
The surface will be so hard that a new 
file will not cut it and the parts will 
have great wearing qualities* — Contrib- 
uted by YV, O* Hay, Camden, S. C> 



How to Make a Heavy Hoe 

An old shovel which has been worn 
down will make a fine heavy hoe. The 




shovel handle is removed and the shank 
heated and bent to the required angle* 
A long handle is fitted into the shank 
and fastened. The hoc when com- 
pleted is good for heavy work. Con- 
tributed by F. A. Nat linger, Campbell, 
Calif. 



How to Sharpen a Glass Cutter 

When the edge on the small wheel of 
a glass cutter becomes dull and does 
not cut or make a scratch on the glass, 
hold the wheel lightly against an ordin- 
ary grindstone, first on one side of the 
wheel and then 
on the other, as 
shown in the 
sketch. This will 
grind both sides 
even and make 
the cutting edge 
sharp. 

Place the end 
of the cutter con- 
t a i n i n g the 
wheel in the 
flame of a torch 
or fire and heat to a red, but not a white 
heat. Dip the red hot end into clear 
cold water. Put a drop of oil on the 
wheel and run very lightly over an oil- 
stone to remove any part of a feather 
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edge if there is any at the edge of the 
wheel. If the wheel is ground and 
tempered properly, you will have a cut- 
ter as good as a new one,— Contributed 
by Arthur E. Toll. Milwaukee, Wts. 



A Tool for Making Highly Finished 
Metal Surfaces 

The highly finished surfaces on ma- 
chinery parts cat! be put on with a very 
simple tool illustrated herewith. The 



Mctal-PLjU&hinfi: Tool 

main part of the tool is turned from 
mild steel in the shape shown. Three 
small, pointed steel pegs are fastened 
in the end on which to place the leather 
disk. The leather can be changed when 
the piece becomes worn, A little emery 
and oil is put on the metal surface, the 
tool placed in a drill chuck and the 
metal held against the end of the tool 
while it is turning. The circles can be 
made in various ways by moving the 
metal around while holding the sur- 
face close against the leather end of the 
tool. Tf the tool is used in a universal 
milling machine, the circles can be 
made in straight rows overlapping each 
other. A great many graduations of the 
circles may be made by having several 
different sized tools,— Contributed by 
A. \Y. Moser, Salem, Mass, 



Home-Made Wire Straightener 

Secure a board about G in. wide and 
IS in. long; drive a number of nails 
about 2 in. apart in a zigzag row 




through the middle of the board. The 
wire to be straightened is placed be- 
tween the nails and pulled through 
them with a pair of pliers as shown 



in the sketch. Small size wires can 
readily be straightened in this man- 
ner. — Contributed by Philip E, Bayley, 
Cape May Point, N. J, 



Testing Jacketing Water Temperature 
on Gasoline Engine 

One of the Items gas engineers over- 
look is til e amount of cooling water 
used. The accompanying sketch shows 
a scheme which was adopted bv a cor- 
respondent of Power to decrease the 
water consumption. A thermometer 
was placed on the outlet pipe from the 
water jacket of the cylinder. The 
temperature can be watched and just 
enough water supplied to keep the 
cylinder properly cooled. 

A valve with a pointer and index 




plate can be put in the inlet pipe and 
so marked that the right amount of 
water can always be turned on when 
starting the engine. The engine will 
work with a water temperature at 
about 140 deg, F, 



How to File Soft Metals 

When filing soft metals, such as 
solder or babbitt metal, the file, after a 
few strokes, will become filled with 
metal, causing scratches on the surface 
being filed. The surface may he filed 
smooth, provided the file has been well 
oiled. The oil prevents the cutters from 
dogging and also allows the metal to 
yield easily. Oil the file every few 
minutes and use a card frequently in 
cleaning and t lie work will be smooth, 
— Contributed by Jno, E* Ganawav, Pa- 
ducah, Ky, 
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Changing Wheels on a Drawbridge 

The draw span of a 3 j ridge on the 
Willamette river In Portland, Oregon 
weighs about 800 tons and the cone- 
shaped wheels supporting the draw 
were too small in diameter and had to 
be replaced with new ones. There were 
GO of these wheels weighing 600 lb. 
each. The changing of the wheels was 
accomplished by using 00 wedges made 
from cottonwood % in, thick at the 
butt, 10 in, wide, with one-half of them 
8 in. and the either one-half IS in. long, 
i he draw was opened over the rest and 
the exact position of each wheel 
marked, and then the draw slightly 
closed. The wedges were placed in 
position on the race plate with alternat- 
ing lengths, A winch was used to pull 
the draw up on the wedges until 30 
wheels were released by passing off the 
ends of the 8-1 n. wedges* A Lever with 
a false axle, and suspended from above 
by a differential chain was vised to slip 
the old wheels on for removal and the 
new wheels were placed in position in a 
reverse manner with the same lever, 
Tlie process was repeated with the re- 
maining 30 wheels and the job com** 
pie ted. 

The work of changing the wheels 
was estimated to cost $1,800 and the 
time required to jack up the draw and 
replace the wheels to take two weeks. 
The work by the above method was 
done in nine hours at a cost of $25 and 
was executed by the foreman that sug- 
gested the plan. 

The one difficulty was to find the 
proper wood that could be used for the 
wedges. This was discovered by acci- 
dent, While watching an iron plate be- 
ing rnlled in a local shop the foreman 
noticed a dent in the iron. This was 
examined and found to be made by a 
piece of cottonwood passing through 
the rolls with the iron.— Contributed by 
C. B* Wood worth, Portland, Oregon. 



When grinding cylinder valves, the 
loose emery anti grindings can be kept 
from entering the cylinder by a piece 
of waste tied to a string and forced 
into the cylinder* The waste can be 
drawn out by means of the string. 



Substituting a Well for a Refrigerator 

A country place is not always situ- 
ated where ice can be procured dur- 
ing the summer months and a sub- 
stitute refrigerator must be provided. 
A resident of a country place devised 
a cooling apparatus which he placed in 
his well. The device consisted of a box 




Keeping Victuals Coal 



about 1 ft* square made of boards hav- 
ing a length to reach almost to the 
water level and to extend about 4 ft* 
above the platform of the well* A 
short box containing several shelves is 
made to slip easily into the long one 
similar to a dumb waiter. This smaller 
box is lowered and raised with an old- 
fashioned windlass* The smaller box 
containing the shelves is filled with 
things to be kept cool and the box then 
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lowered to tlic bottom of the long box 
or near the water in the well. The 
rope holds the box in this position un- 
til the food is wanted, when a few turns 
of the crank will bring the box and its 
contents to the top within easy reach 
from the outside. — Contributed by _h B. 
Smith, Haskell, OkJa. 



How to Make a Scoring Tool 

The accompanying illustration shows 
a home-made scoring took This tool 
is used to make oil runs in babbitt 
bearings. The metal part of the tool 




OH Groove Tool 



can be made from an old round file, 
which is bent and finished to the shape 
shown. A common file handle driven 
oil the steel tightly will complete the 
tool, which is operated by drawing it 
toward you while cutting. 



Quickly Dissolving a Substance into 
Solution 

When making up strong solutions 
of gum arable, dried egg white or any 
substance not easily soluble, provide a 

perforated 
basket w h i c h 
can be suspend- 
ed near the top 
of the water or 
other solvent as 
shown in the cut. 
By this means a 
circulation is in- 
duced, and the 
solution takes 
place in a very 
short time. For 
powdered solutions, a cloth bag may 
be substituted for the basket, although 
a basket made of di liferent mesh wire 
cloth can be used and made to fit in an 
ordinary battery jar, A porcelain col- 
ander is preferable wlten making solu- 



tions for chemical purposes as there is 
no contamination from the metal 
screen.’ — Contributed by Dr. C. A. 
Munster man, Peoria, III, 



A Roll Lift for a Rolling Mill 

When the rolls of a mill must be 
removed from their frames to he re- 
babbitted or sent away for grinding, 
they make quite a heavy weight for 
lifting by hand. The accompanying 
tiki si ration shows a handy device which 




can be put up quickly over a machine 
at the point where the rolls are lo- 
cated* The hooks are made similar to 
a pair of ice longs and can be fastened 
temporarily to any overhead joist, says 
American Miller, A tackle is then at- 
tached to the hooks for lifting the roll. 
The roll is pried up out of the bearing 
and a stick or board placed so the shaft 
cannot drop back in the box and then 
a rope is put around the shaft to form 
a lifting bail for the roll, This bail is 
attached to the lower end of the tackle 
and one man easily removes a GGO-lb, 
roll. 
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Things to Know about Handling Electric Wires and Switches 

Many persons, handle electric As shown in Fig". 3, with only one 
switches, posh buttons, and socket lamp, he receives only 1 k ampere, 

switches, little knowing that in some If a person takes hold of a line as 
instances they could receive a heavy shown in Fig. 4, no shock will be felt, 
shock and possibly be killed by high but should the lines be connected at C, 



iioVgJts 6- 16 CP. lamps 



SCO Volts 



Generator 



fhe Man Receives No Shock 



F.g 1 



2200 Volts 



Would he burned to 
death It wires atC 
were connected 



live wires, as shown in Figs. 2 and 3. 
ff he is holding the negative wire of 
the line with six lt3-cp, lamps in the 
circuit, as shown its Fig. 2, only three 
amperes of current will be passing 
through his body on a 110- volt current. 



vicinity a transformer is working on 
some other lines, the high voltage cur- 
rent will he transferred in a similar 
manner to the water mains nr drainage 
pipes connecting with the hath tub. 
In Fig. 6 is shown how a person may 
safely take hold of both lines, provided 
all lights are turned on, 

A dangerous shock may he received 
from the ends of pipe underground. 
The ends of the pipe are represented by 
A and B, Fig, T. When supplying a 
connecting pipe or replacing a broken 
length and digging around the ends 
A and R, they should be connected by 
a piece of wire of sufficient size to 
carry the current. The workman 



tension wires, even though they are not 
connected with the ones on which the 
switch is attached. We often see a 
workman doing some repairs on a trol- 
ley line while standing on top of a car, 
as shown in Fig, I. The man receives 
no shock, as his body oilers too much 
resistance while he stands on top of 
the car. even though the line is carrying 
500 or more volts. Many times we have 
seen a person take hold of the ends of 



he would he burned to death instantly. 

A person often turns riff or on a 
light while standing in a bath tub. 
This is a very dangerous thing to do. 
Should the 110- volt current come from 
a transformer that is supplied with a 
current of 2200 volts, he is liable to 
receive the full current from the 2200 
volts and be killed instantly. Should 
the current he supplied from a 110- volt 
direct -current dynamo and In some near 



tit? Volts 



VSfAmp. 1-16 CP lamp 



3 Amp. 



Sefe 
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2200 Volts 



Do not turn on 
Electric li^bt while 
in a bath tub 



MO Volts o.C 



Trolley Lines 



Water Pipes a 



f-,. 7 

should use dry rubber gloves when in as nearly a straight line as possible 
making the connections.— Contributed is a % in, copper tube, B, with the 
by Lee R. Clarke, Elmhurst, Calif. outer end made flaring with a smooth 

rounding edge. The inner end projects 
about y* in. beyond the end of the tin 
tube, A stout cord is used for the line 
and a ball made from cork, C is fas- 
tened to its end. The cord is passed 
through the copper tube with the extra 
length coiled loosely on the floor. A 
plumber's force pump with a stop cock 
is connected to the large end of the 
tin tube with a garden hose. The cock 
h closed and a high pressure pumped 
up. Insert the tin tube with the cork 
ball in front of it tightly in the end of 
the conduit, as shown in Fig. 2, and 
open the cock. The ball will be blown 
from 30 to 50 ft, depending on the 
number of bends in the conduit, pulling 
the cord in its trail.— Contributed by 
fames IL Crenshaw, J r., Richmond, Va. 



Starting a Line Through a Crooked 
Conduit 

Long crooked conduits are not easily 
supplied with a fish tape for drawing 
in line wires. The tape is sure to get 
caught somewhere in the turns and 
cause trouble. The method herewith il- 
lustrated will put a line through the 
most crooked conduit in a few minutes* 



Another Way to Protect Food from 
Ants 

The following is an effective and 
simple way to keep ants from food: 
Chalk the legs of the table or show 
case with crayon or carpenter's chalk 
for a space of 2 or 3 in. When the ants 
leave the table or show case for water 
they cannot climb back over the chalk. 
A table can be cleaned of ants in this 
way within a half hour from the time 
of applying the chalk. This method 
time. A tin tube, A, Fig. 1, is con- will remove ants where they are so 

structcd in, in diameter at the large thick that they will bridge a can of 

end and tapering down to 5/1 G in, at liquid in 2 or 3 hours and reach the 

the small end. Inserted in this tin tube food over the bodies of their fellows. 



Blowing Lines Through CqnduiEs 
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Window Display of Nails 

Nails are not often used for a window 
display, yet they might be used once in 
a while to advantage, says Hardware 
and Metal. The sketch shown illus- 
trates the centerpiece for a display of 
hammers and nails* The kegs are 
arranged at the back 
of the window some- 
what in the manner 
shown in the drawing. 

On the floor in front 
is a great pile of nails 
and above is a keg 
from which a constant 
stream of nails is 
pouring* If properly 
constructed, the illu- 
sion will be perfect* 

In the picture illus- 
trating the side view 
is shown the simple 
mechanism* Two wheels or drums 
about S in* wide are placed one above 
the other and around them is run a 
wide canvas belt* To the canvas is 
fastened a section of flexible wire 
poultry netting. Large wire nails are 
fastened to the netting with fine wire. 
The nails are tied on as thickly as pos- 
sible and each should be tied tightly, 
as it might fall off and interfere with 
the mechanism. Some of the nails near 
the middle of the belt should be allowed 
to dangle loosely as that will give them 
the appearance of falling when the 
wheels revolve. When the belt lias 
been finished, cut away a nail keg so 
that it will fit over the top wheel, let- 
ting tlic front side of the belt extend 
out a few inches in front of the keg* 
Nails should he piled up at the sides 
of the cut keg to conceal the cut places. 
Now put a big pile of nails on the floor 
directly in front of the belt. They may 
be piled over a box and the back of 
the pile should he as nearly perpendicu- 
lar as possible in order to bring the 
pile close to the belt. The speed of the 
motor should be reduced to make the 
wheels turn slowly* Viewed from the 
front this will make a mystifying ex- 
hibit* The steady stream of nails pours 
naturally from the keg, yet the pile on 



the floor grows no larger and the keg 
is never empty. 

Tit connection with this display are 
used cards showing a sample of every 
kind and size of nail carried in stock. 
These should he arranged in rows grad- 
uated from the smallest to the largest. 



The remainder of the display could be 
made up of hammers arrangetf on the 
floor and on boards at the back and 
ends of the window. 



Anti-Hum Connection on Telephone 

Wires 

Telephone wires will expand during 
the summer and in winter they draw up 
and cause quite a noise on buildings 
to which they are attached, says a cor- 
respondent of Telephony, This may be 
easily remedied by taking an ordinary 



Insulation in the Drop Wire 

porcelain knob, such as shown iti the 
sketch, and cut it in on the line be- 
tween the building and the pole, so as 
to break the physical continuity of the 
wire. One end of the line wire is passed 
through the hole in the knob and 
twisted around itself with an end left 
to bridge over the knob and to lie 
soldered to the other end of the line 
wire. The noise will stop at the knob, 
and the part of the line attached to the 
building will be perfectly quiet. 
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How to Make a Lead Hammer 

A quick way to make a lead hammer 
is to use the body of an ordinary brass 
globe valve and put a handle in the 
place left after removing the cap and 
valve stem* Build up at each end to 




Valve Part Pilled wilh, Lead 



allow an excess of lead to trim up for 
a face and then fill the body with 
melted lead, This will make a ham- 
mer that will appear as shown in the 
illustration* — Contributed by C. G. 
Smith, Brooklyn, N. V. 



Fire Protection for a Mill 

A miller taking charge of a mill no- 
ticed piled up with the scrap in the 
basement an accumulation of 15 or SO 
oil barrels* These were in a condition 

to invite a fire in 
the near future 
by spontaneous 
combustion* Per- 
mission was 
granted to make 
use of these bar- 
rels to reduce the 
fire hazard* All 
barrels were 
tested to make 
sure they would 
hold water and 
then three were 
placed one upon 
the other, put- 
ting two 4-in, 
blocks of wood 
between them 
and connecting 
the barrels with 
2-in. gas pipe, 
making a watertight connection be- 
tween the three barrels, says a corre- 
spondent of American Miller* A set 
of three barrels was placed in each cor- 
ner of the upper story of the mill. A 
pipe with a valve and proper connec- 




tions for a garden hose was fitted in 
the bottom end of each lowest barrel, 
A hole was bored through the floor and 
a hose attached for use on the floor be- 
low, This gave ample pressure for pro- 
tection, from fire m its first stages, and 
is a long way ahead of pails and one 
barrel of water. Where a slight pres- 
sure can be brought to bear on an in- 
cipient fire, it soon can be brought un- 
der control. 



Fastening the Ends of a Motorcycle 

Belt 

The ends of a belt on a motorcycle 
will frequently pull out and cause much 
trouble. be following remedy can be 
used to good advantage, Secure a 
heavy belt lace Vj in, wide and rtm it 
through the belt about 1% in, from 
each end. Lap the ends of the lacing 
over on to the belt and punch holes 
through the lacing to correspond with 
those of the belt fastener. Pass the 
belt fastener through both lacing and 
belt and connect up in the usual way* 
If the connection bolts are screwed up 
as tight as possible your troubles from 
this source will be at an end*— 1 O. H* 
Crook er. 



How to True Up Commutators 

Take a piece of ordinary soft tool 
grindstone and shape it to practically 
the same shape as the commutator by 
holding the stone on the commutator 
after removing all of the brushes: let 
the machine run at full speed. The 
stone is to he operated by hand length- 
wise of the commutator. If the com- 
mutator is a large one, for instance, 
40 in* in diameter, the stone will have 
to be larger m order to get the greater 
surface to bear on the commutator. If 
the stone is very large* it will be neces- 
sary to insert an eyebolt and use a 
small pair of rope blocks to hoist it up 
and to support it while in operation. 

A commutator as large as 48 in. has 
been made almost as true in this man- 
ner in 30 minutes as it would be after 
spending perhaps a whole day with a 
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turning tool ; in fact, the grinding is 
much more satisfactory because it does 
not have the tendency to loosen the 
commutator bars that the turning tool 
has, and it will always bring the mica 
down to the level of the bars, says a 
correspondent of Graphite. 

Another method which has been suc- 
cessfully used along this same line, is 
to cut a wood block the shape of the 
commutator and paste hue sandpaper 
upon the concave side, operating this 
in the same manner as the stone. 



Sawdust Road for a Sandy Top Soil 

In a district in Minnesota where 
there is nothing but sand for a top soil 
an experimental section of new type 
road construction has been tested out 
with satisfactory results. It was almost 
impossible to preserve a road in this 
district without adding some other 
material. A 4-in. layer of sawdust 
was raked into a stretch of these roads 
which had been carefully graded. The 
traffic thoroughly ground together this 
mixture and wherever ruts were worn 
into the surface they were filled with 
sawdust The main object of this con- 
struction is that the fine particles of 
wood will rot, forming a heavy loam 
with the sand which will result in a 
firm roadbed suitable to ordinary 
traffic. 



Removing Cement Taste from Cistern 
Water 

The taste of cement in cistern water 
is caused by the soluble salts in the 
cement walls dissolving hi the soft 
water. As the amount of these salts 
is small, that part near the surface in 
the wall and bottom will soon be dis- 
solved out, says Municipal Engineer- 
ing. If the first water put in the cistern 
is allowed to remain a few days and 
then pumped out. almost all the trouble 
will disappear. A very few fillings will 
certainly reduce the amount below the 
point where the taste would be ob- 
jectionable. Tf the wall after the first 
emptying is given a good waterproofing 
with alternate applications of soap and 



alum solutions at intervals of 24 hours, 
the cure can be hastened. 



Raising a Motorboat Propeller for 
Shallow Water 

In a recent exhibit of motorboats in 
London at one of the stands was shown 
a boat called a duck punt. While the 
boat was constructed especially for 
shallow water it could be used in deep 




Propeller cm a Duck Punt 



water, and as it was driven by a gas- 
oline engine, some means had to be 
provided for a propeller when in shal- 
low water. A universal joint was used 
in the propeller shaft and the bear- 
ing near the propeller blades was fast- 
ened to a support that could be raised 
to draw up the propeller close under 
the stern. The support is a round 
shaft that slides in two bearings one 
of which is slotted and has a set screw 
for clamping the shaft at any desired 
point. 



Home-Made File Cleaner 

A brush does not always clean a 
file properly and something of a harder 
substance must be used to remove the 
particles of filings that are stuck hi the 
cutters, The sketch shows how to 




Copper File Cleaner 

make a cleaner from a piece of copper 
tubing. A copper tube Vi in. in diam- 
eter and 4 or 5 in. long is flattened on 
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both ends and one of the ends bent 
at right angles as shown. Push an end 
of this tool along lengthwise of the 
cutters on the file and all filings will 
be removed, L se larger sized tubing 
for very large files, — Contributed by 
A. \\ , Moser. Salem, Mass. 



How to Repair a Hammock 

A large or small tear in a hammock is 
repaired in the same way. The meshes 
of the net must be cut out and a sym- 
metrical figure made, as shown in 



as shown at A, Fig. 4. Then thread- 
ing the cord through the loop, a knot 
is made as shown at B, or, better still, 
a fisherman's bend knot made as 
shown at C. This last knot is not only 
easy to make, since it passes through 
the eye but once, but will hold much 
better without slipping, says Carpet, 

If the tear is a large one, make a 
needle, as shown at D T Fig, 4, from a 
piece of thin board, to hold the cord 
while making the meshes. The needle 
is about % in. wide and C in. long. 
The cord or twine is wrapped around 




Fig. 1. There must be a single square 
or mesh and a double one on opposite 
sides of 1 lie tear, Commence filling in 
the meshes, as shown in Fig. 2 , with 
the first tie m the middle of the double 
mesh, going through each successive 
stitch and knot as numbered from 1 




to IB in Fig, 3, ending in the middle of 
the opposite double mesh. 

The knots are formed by pinching 
the meshes, as at 5* Fig. 2, into a loop 



this needle, and just sufficient end is 
given for the knots or stitches as they 
are being made. 



Reducing the Size of a Drilled Hole 

W hen a hole lias been drilled too 
large in a piece of iron or steel a good 
method of reducing the diameter to the 
proper size, provided the difference is 
not too great, is to heat the piece red 
hot, then, by taking care to keep the 
axis of the hole perpendicular to the 
surface of the water, submerge the 
piece half way. The lower half will be* 
come cold and shrink and the upper 
part, which is not in the water, will 
remain red hot and shrink to a certain 
extent as it cools, being pulled together 
by the chilled part. When the top part 
finally cools, that side will shrink more, 
making one-half of hole smaller than 
the original size. Heat the piece red 
hot again and repeat the operation, but 
this time cool the opposite side of the 
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piece in water. This is a practical 
scheme and will reduce holes in metal 
to a surprising degree, — Contributed by 
H. D. Chapman, W ashington, D. C. 



How to Kill Knots 

There Is nothing better to apply on 
ordinary knots and pitchy places in 
hoards than good grain alcohol shellac. 
Two thin coals of the shellac is much 
better than one heavy coat, Particular- 
ly bad knots are surely killed by cover- 
ing them with some good outside var- 
nish ur gold size and letting it remain 
uutiE "tacky/ 1 then laying on medium 
tin Foil and burnishing. Let this dry 
thoroughly before applying the paint. 



Joints for the Workbench 

The joints of a workbench are sure 
to work loose in time, and it is impor- 
tant that they he constructed in such 
a way that they may be tightened 

from time to 
time. The ac- 
c o m p a n y- 
ing sketch shows 
the construction 
of a joint that a 
correspondent of 
Scientific Ameri- 
can used for 
years with per- 
fect satisfaction. 
The frame of the 
bench is made of 
2 by 3-in. sticks. Sockets are cut in 
two adjoining faces of the post to re- 
ceive the tongues formed on the hor- 
izontal sticks of the frame. The sock- 
ets are made deeper than the tongues, 
so as to permit of adjustment. A hole 
is bored through the post and endwise 
into one of the horizontal sticks 
through the tongue. A bolt is fitted 
into this bore and is screwed into a nut 
which is introduced into the stick 
through a transverse hole. In the same 
way the other stick is secured to the 
post, care being taken to have the sec- 
ond bolt hole at a different level so that 
it will clear the first one. The bolts 
can be drawn up very tight, so as to 
make a firm joint. When the joint 



works loose it can he tightened up with 
a wrench in a moment s time. 



Home-Made Pipe Cutter 

As I had two pipe-culling wheels and 
no tool to put them in, 1 set about to 




Cutters AppEicd to a Monkey Wrench 



devise a way to make use of them. 
The pipe 1 intended to cut was a small 
size and it did not require an estra 
large opening for the cutters, I took 
an old monkey wrench and slotted the 
jaws so the cutters would slip in the 
slots, and then drilled a hole and in- 
serted a pin in each jaw through the 
wheels for a bearing. Then I drilled 
some boles in the tbumbpiece of the 
screw so a pin could be used m tighten- 
ing up the cti Iters on the pipe. This 
device will cut a small pipe as well as 
a regular cutting tool. — Contributed by 
Ed Eorchick, Cleveland, O. 



Home-Made Scoops 

Small scoops for use in dipping meal, 
flour, salt and sugar may he made from 
old baking powder, fruit or oyster cans, 
as shown in the accompanying sketch. 
If a fruit or oyster can is used, the re- 
maining ragged edge left from cutting 
the can open is heated so the solder in 
the joint will melt and that part of 




Scoops Made from Discarded Fruit Cans 



the end removed by a smart rap of a 
stick or piece of iron. The metal form- 
ing the sides of the can is cut rounding 
and sloping toward the bottom end 
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making the scoop as shown. Cutting 
the sides of a rectangular can is much 
easier than cutting the round can. One 
side is removed and the two narrow 
edges are cut rounding toward the bot- 
tom as shown. In either case a wood 
handle is attached to the bottom of the 
can with nails or a large screw,— Con- 
tributed bv L. B* Worden, Penn Yan, 
N. Y* 



Discharging Water Automatically from 
a Steam Pipe Duct 

The accompanying sketch shows a 
simple device constructed to discharge 
water from a steam pipe duct or tunnel 
at a point 8 ft, below the surface of the 
ground and under such conditions that 
it cannot be conveniently connected to 




a sewer. At the lowest point of the 
duct a pit was dug about 2 ft. wide and 
18 in* deep, says a correspondent of 
Metal Worker. A wooden float 12 in. 
in diameter and l 1 /? in. thick covered 
with tin was placed in the water, as 
shown. To this float a %-in, rope was 
attached, and passed one and one-half 
times around a 6-in. pulley, which had 
beers substituted for the wheel on the 
globe valve, A counterweight was then 
tied to the free end of the rope. 

As the water runs into the pit the 
float is raised and the counterweight 
lowered* The movement of the rope 
which is thus brought about opens the 
valve* allowing steam to rush through 



the lV^-in, suction tee at the top of the 
pit* creating a partial vacuum in the 
pipe leading to the water. The water 
is thus drawn out of the pH and dis- 
charged through the 1%-in. pipe to a 
surface drain. As the water is dis- 
charged from the pit the float lowers, 
and by the movement of the rope 
closes the valve and the discharge 
ceases. The float is so adjusted that it 
will operate the valve when the water 
has risen to within a few inches of the 
bottom of the duct. The pipe duct is 
of concrete, 6 by 6 ft. in inside dimen- 
sions, with walls 8 in, thick, and it is 
about % mile long. 

The suction tee used was made from 
an ordinary 1%-in. tee by screwing a 
%-in* long nipple through the 1 V 2 by 
%-in* bushing in the end of the tee, 
so that it extended just past the side 
outlet* Suction tees in which a bronze 
nozzle is used in place of the %-in. long 
nipple may be bought ready for use 
from supply houses. 



How to Varnish an Automobile 

The shape, formation and sweep of 
the panels on automobiles are so en- 
tirely different, the size so radically in- 
creased, that larger brushes will be 
needed in order to cover the big sur- 
faces conveniently, says the Carriage 
Monthly* On some of these great 
limousine bodies, for example, the 
brushes which the carriage varnisher is 
best accustomed to will be found de- 
cidedly too small, inasmuch as they 
necessitate working faster than the 
capacity of the varnisher will warrant 
and accomplish right results, l ie must* 
therefore, familiarize himself with the 
brushes of larger size. In like manner 
he must acquaint himself with the sur- 
faces of increased size* No motor car 
surface is too large to be flowed entirely 
over without any laps* Varnish laps 
are dangerous at best* 

Take in the size and special features 
of the surface and of each individual 
panel before applying the varnish* 
Then study the general requirements, 
after which proceed with the work. A 
1-in* bear's hair or badger's hair brush, 
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preferably the latter, should be used to 
wet in the outer edge of the panel with 
varnish. Then catch lip the flow with 
the large 3- or S^-in, half elastic, hat, 
bristle varnish brush for the rubbing 
varnish, and a full elastic brush for the 
finishing varnish, coating the surface, 
however large it may prove to he, in 
solidly before squaring up and laying 
off finally. 

For these surfaces of large size it is 
advisable to use both elastic rubbing 
and finishing varnish, although this is 
not absolutely necessary. The clastic 
varnishes will be found great aids in 
getting over a large surface. 

The chief cause of failure, however, 
with the inexperienced motor car var- 
nisher is the attempt to divide the sur- 
face, of an unusually large one, into 
sections, and introducing laps at the 
intersection of the sections. 



How to Make a Thumbscrew 

There are occasions where time 

would be saved if it were not necessary 

every time to find a screwdriver of a 

certain size to unfasten a small screw. 

In automobile repairs, for instance, 

take the cover of the carburetor float 

* 

chamber, or the cover of the contact 
make and break, lubricator fittings, or 
any part fastened with a few small 
screws. An ordinary screw can he con- 
verted into a thumbscrew and it will 
be found worth while in effecting the 
change, says Blacksmith and Wheel- 
wright. Obtain a narrow strip of hard 
rolled sheet brass, or strip of soft steel, 
a shade thicker than the slot of the 



Fi&. 1 a 

Wld£ Attached to a Screw 

screw and to % in. wide, Trim the 
edge with a file, that is one end of the 
strip so that it may be driven tightly 
and squarely into the slot of the screw 
as shown in Fig. L Hold the screw 
supported on the strip in the flame of a 



blow torch and heat sufficiently to run 
solder in and a round the joint, Cut off 
with a cold chisel at A or nick across 
with a file and trim the corners as 
shown in Fig, 2. Hexagon head 
screws may he fixed in exactly the 
same manner if a slot is first cut across 
the center of the head with a metal 
saw. 



A Rolling Water Barrel 

An ordinary barrel makes a fine 
water wagon, a very useful adjunct 
during a dry spell when water must 
be brought from a neighbor's well. 
Two plates of metal are drilled central- 




The Barrel is Easily Drawn 



ly to admit bolls, and also small holes 
drilled and countersunk to admit com- 
mon wood screws. Two bolts are in- 
serted in the plates and one plate is 
attached on each head of a barrel ex- 
actly in its center with the thread end 
of the bolt sticking out. Secure a piece 
of iron 2 in. wide, thick enough to not 
bend easily and three or four times the 
length of the barrel. The iron is bent 
in the shape of a V and the ends drilled 
to fit over the bolts. The iron is then 
placed over the barrel with the ends on 
the holts. A handle can he fastened to 
the iron, or the barrel can be drawn 
with the iron alone. A vent hole and 
a filling hole are also required, but these 
must be plugged up when rolling the 
barrel. The barrel filled with water 
can be easily drawn on a smooth level 
surface by one person. 

Shellac will be more pliable and 
easier to spread if a small portion of 
gum camphor is added. 






114 



POPULAR MECHANICS 



How to Make a Parachute 

By Captain Pcnfbld, Aeronauts Sydney, Australia 




Most people have not seen an aero- 
naut leaving his balloon in mid-air and 
reaching the earth by the aid of a par- 
achute, Herein is a description of how 
to construct a 
p a r a c h u t e to 
carry a person 
w sighing up 
to 15i> lb. The 
parachute is 
made up from 
26 sections of 
cloth, 15% ft* 
long. As the sec- 
tions are only 3 
ft. wide in the 
widest part, the 
material must he 
purchased in this 
width. This will 
require about 
13.1 yd* of un- 
bleached muslin, 

1 yd. wide* A 
pattern from 
which to cut the 
sections is made 

t 



Ascending and Descending 



on a sheet of paper 3 ft* wide and 15% 
ft* long. A line, AB, Fig, 1, is drawn 



lengthwise in the middle of the paper. 
Mark one end CD, as shown, and 
describe a half circle on the paper with 
a radius from A to C or from A to D. 
Divide one-half of this semi-circle into 
10 equal parts; also divide the line AB 
into 10 equal parts. Perpendicular 
lines are drawn parallel to the line AC 
intersecting the division points made 
on AB. Horizontal lines parallel with 
AB are drawn intersecting the divi- 
sion points made on the quarter circle 
and intersecting the perpendicular 
lines drawn parallel with line AC. A 
line is now drawn from B to E. E to F 
and soon until all intersecting lines are 
touched and the point C r ached* This 
makes the curved line for each side of 
a section. The paper is now folded on 
the line AB, keeping the marked part 
on the outside. The paper is cut, cut- 
ting both folded sheets at the same 
time, on the curved litre from B to C. 
W hen the paper is unfolded you will 
have a pattern as shown in Fig. 2* 
The 26 sections of cloth are cut from 
this paper pattern. 

Procure about 884 ft. of sash line 
cord and cut it into *34-ft lengths* 
This will make 2d pieces* Join the 
sections of cloth together with a 
double seam enclosing 15% ft. of each 
piece of cord in each seam. The stitch 
is made on a sewing machine after en- 
closing the cord. When all seams are 
made, the 26 cords will hang free for 
18% ft* from the periphery of the cloth 
rim. Turn the bottom edge of the 
cloth over 2 in* and sew this around to 
make a seam, l ake care to see that 
ail seams are secure where the cords 
leave the cloth. 

Cut off the top or pointed ends of 
the sections and fold the cloth over 
and make a seam, thus leaving a vent 
or opening at the top. This hole will 
allow the air to pass out which pre- 
vents oscillation during descent. Two 
loops of cords each 2% ft* long are se- 
curely attached at the top of the cloth 
enclosing the 26 cordis to attach the 
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Cuttine the Proper Curve for the Sections 



Cutaway knife handle. The cutaway 
knife is made from two pieces of thin 
steel as shown* 

The bottom or loose ends of the 
cords are securely fastened to a strong 

wood or small 
iron ring IS in. 
m <1 i a in e ter, 
making four 
bunches, two of 
6-cord and two 
of T-cord end s. 
A trapeze bar is 
hung from this 
ring by two 
ropes, each 

about 3 Vis ft, 
long. A cut- 
away cord is attached at the upper end 
to the cutaway knife, as shown, and 
runs through t lie top opening or vent 
down through the parachute and is tied 
loosely to the trapeze. The parachute 
complete weighs about 35 II). 

The usual drop before the cloth 
spreads to bear the weight is about 50 
ft., tile balloon bounding up with the 
released weight makes it appear to be 
greater to the spectators. The rate of 
descent is about 10 or 12 ft. a second 
when the parachute is fully inflated. 



A gouge may be used as a substitute 
bit if a proper sized bit is not at hand. 
The gouge can be placed in the brace 
the same as a bit. 



How to Drain a Sink Farm 

Twelve acres of sandy loam soil had 
a sloping surface from all directions 
toward the center, and the spring rains 
would flood about one acre in the mid- 
dle. drowning out the growth from any 
seeds planted in the soil. The water 
remained long enough from a hard 
rain to spoil the crops, yet it would 
eventually drain away through the 
sandy soil. There is not a spot within 
a mile that was low enough to drain 
the water. Such a farm can be drained 
with a cesspool dug in the lowest part 




Cesspool Filled with Ltirge Gravel 

of the field, says Country Gentleman, 
provided there is a sand nr gravel sub- 
soil. Make the excavation about i! ft. 
in diameter ami several feet deep to 
strike ihe gravel. Fill the hole to with- 
in 3 or 4 ft. of the top with coarse 
gravel and then place sand oiV top. 
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The hole should he broadened out at 
the top, as shown in tile sketch. 

A slightly higher ridge should he 
made around this hole and grassed 
down to hold back the w ater and catch 
any sediment that might eventually 
choke up the drain. Several of these 
wells could be made in low spots and 
if the drainage still remained imper- 
fect, lines of tiles could he laid from 
the wells up the slopes. 



Automobile Power Plant Used on the 

Farm 

Automobiles arc coming into use on 
the farm as a means of pleasure for the 
farmer and his family. There is noth- 
ing more natural than a desire to util- 
ize the splendid power plant contained 
in a car for other pur- 
poses than propelling it 
over the roads. An in- 
genious farmer has 
Solved the problem in a 
manner apparently sat- 
isfactory to h i m self, 
says a correspondent of 
American Machinist, 

The far m e r devised 
an arrangement 
whereby the act of put- 
ting the car in its shed 
places it in position and 
so associates the wheels 
with the machinery of 
the dairy that the en- 
gine when started will 
do the heavy work of 
running the separator. 

T h e accompanying 
sketch shows this de- 
vice so plainly that it 
is not necessary to describe it other 
than to call attention to the two rol- 
lers, one of which has its shaft ex- 
tended outside the box to carry a 
pulley from which the belt runs to an 
overhead shaft. It is easily apparent 
that the revolution of the wheels of the 
car will cause a reverse motion of the 
rolls which is transmitted by means of 
the pulley and belt to the shaft anti 
thence to the machinery. In this way 

tin* wear nn flip trrpc: ic rpuHprpH 



form. The grip on the rolls that these 
tires exercise is surprising, 

A peculiarity of this arrangement is 
that the car shows a tendency to skid 
from side to side. This, however, is 
easily overcome by means of props or 
bumpers which are put in place so as to 
limit the sidewise motion of the car 
within the shed, the mere pressure of 
the hand serving to move the car easily 
when the wheels are revolving on the 
rolls. 

In very warm weather or on long 
heavy pulls, it is sometimes necessary 
ti.i connect the circulating system with 
the water supply in order to prevent 
hearing of the cylinders. 

For sawing wood, cutting feed, or 
any work of an intermittent nature, it 
is necessary lor someone to control the 



engine on account of there being no 
governor. As a matter of fact, our 
farmer has a small boy at the throttle 
most of the time as the separator is 
sometimes thrown off without warning. 

Cast-iron sinks will not rust if they 
are given a coat of good linseed oil 
before being put in place. 



To cut shellac gum properly use 
nothing weaker than per cent al- 

rnlinl 







The Car in Its Shed Run nine Dairy Machinery 



nni- 
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How to Make a Candle Shade 



Lay out the pattern for the shade on 
a thin piece of paper [i by in, r mak- 

ing the arcs of the circle with a pencil 
compass. As shown in the sketch the 
pattern for this particular shade covers 
a half circle with 2% hi. added. Allow- 
ance must be made for the lap and as 
Yl in. will do, a line is drawn parallel 
14 in. from the one drawn through the 
center to the outside circle that ter- 
minates the design. 

Nail a thin sheet of brass, about 9 
in, wide bv lid in. long, to a smooth 
hoard of soft wood, then trace the de- 
sign on the brass by laying a piece of 
carbon paper between the pattern and 
the brass. After transferring the de- 
sign to the brass, use a small awl to 
punch the holes hi the brass along the 
outlines of the figures traced. Punch 
holes tn the brass 111 the spaces around 
the outlined figures, excepting the Vi 
in, around the outside of the pattern. 
When all the holes are punched, re- 
move the brass slice t from the board 
and cut it along the outer lines as 
traced from the pattern, then bend the 
brass carefully so as not to crease the 
figures appearing in relief. When the 
edges arc brought together by bending, 
fasten them with brass-headed nails or 
brads. 

If a wood turning lathe is at hand, 
the shade can be made better by turn- 
ing a cone from soft wood that w ill fit 
the sheet brass shade after it is shaped 
and the edges fastened together. The 
pattern is traced as before, but before 
punching the boles, cut out the brass 
on the outside lines, bend into shape, 
fasten the ends together and place on 
the wood cone. The In lies are now 
punched on the outlines traced front 
the pattern and the open spaces made 
full of holes. The holes being punched 
after the shade is shaped, the metal 
will stay and hold the perfect shape of 
a cone much better. 




Punching the Holts 

Completed Shade Pattern 



The glass-beaded fringe is attached 
on the inside of the bottom part with 
small brass rivets or brads placed about 
% in, apart. The thin sheet brass may 
be procured from your local hardware 
dealer and sometimes can be purchased 
from general merchandise stores. — 
Contributed by Miss Kathryn E. Corr f 
Chicago. 



Dip the point of a nail into oil before 
driving into hardwood. The nail will 
go through without splitting. 
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Home-Made Small Churn 



Many people living - in a small town 
or in the suburbs of a city own one 




Making Butter 



cow that supplies the family table with 
milk and cream. Sometimes the cream 
will accumulate, but not in sufficient 
quantities to be made into butter in a 



large churn. A fruit jar usually takes 
the place of a churn and the work is 
exceedingly hard, the jar being shaken 
so the cream will beat against the ends 
in the process of butter-making. The 
accompanying sketch shows clearly 
how one boy rigged up a device having 
a driving wheel which is turned with 
a crank* and a driven wheel attached 
to an axle having a crank on the inner 
end. This crank js connected to a 
swinging cradle with a wire pitman of 
such a size as to slightly bend or spring 
at each end of the stroke. The cradle 
is made with a cleat fastened to each 
end, between which is placed the fruit 
jar. partially filled with cream. The 
jar is wedged in between the cleats and 
the churning effected by turning the 
crank- — Contributed by Geo. E. Badger, 
Mayger, Oregon. 



Home-Made Round Swing 




Gas pipe and fittings were used 
wherever possible in the making of the 
swing as shown in the photograph. 
The d i a g r a m drawing 
shows the construction. A 
(bin. square cedar post is 
set in the ground about Z 
ft., allowing 2 ft. to remain 
above the ground and a 
%-in. piece of shafting is 
driven into the top part of 
this post for an axle. A 
cast-iron ring, or. better 
still, a heavy wheel with 
four spokes of such a size 
as ti> be drilled and tapped 
for 1 --in. pipe is used for 
the hub, or center on which 
the frame swings. If a 
wheel is selected, the rim 
must be removed and only 
the spokes and hub used. 

The hole in the hub must 
be 5k in, or less, so the hub can be fitted 
to 1 lie shafting Ilia t is driven in the 
post. A large washer is placed on top 
of the post and the hub or cast-iron ring 
set on the washer. 

The drilled and tapped holes in the 
four spokes are each fitted with a 4^-ft, 
length of ^'in, pipe. These pipes are 



each fitted with a tee on the end and 
into this tec uprights of Vi^n. pipe in 
suitable lengths are screwed, and also 



... 






The Merry-Go-Round Complete 

short lengths with a tee and axle for 
the fi-in. wheel are fitted in the under 
side of the lee. The uprights at tlicir 
upper ends are also fitted with tecs and 
each joined to the center pipe with 
14-in, pipe flattened on the inner end 
and fastened with bolts to a flange. 

The bottom part of the cloth cover- 
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mg Is held in place hy a \4-in. pipe, bent 
to the desired circle* Four braces made 
from Yz- in. pipe connect each spoke and 
seat to the flange on the center pipe. 
An extra wheel 18 in. in diameter is 
fitted in between two seats and used 
as the propelling wheel This wheel 
has bicycle cranks a n d 
pedals and carries a seat or 
a hobby horse* The four 
seats are fastened to tile 
four pipes with pipe 

clamps. 

Small miniature electric 
lights are fastened to the 
overhead braces and sup- 
plied with electric current 
carried through wires to 
the swing hy an ingenious 
device attached to the un- 
der side of the cast-iron 
ring or hub of the wheel. 

A ring of fiber on which 
two brass rings are at- 
tached is fastened to the 
hub and connections are 
made to the two rings through two 
brushes fastened to the post with a 
bracket* The wires run under the sur- 
face of the ground outside and con- 
nected to the source of electricity. The 
wires from the brass rings run through 
the center pipe to the top and are con- 
nected to the lamp sockets, 



Old-Time Magic — Part V 

The Disappearing Coin 

This is an uncommon trick, entirely 
home-made and yet the results are as 
startling as in many of the professional 
tricks. A small baking-powder can is 
employed to vanish the coin, which 
should be marked by one of the audi- 
ence for identification* Cut a slot in 
the bottom on the side of the can T as 
shown in Fig. 1. This slot should be 
just large enough for the coin that is 
used to pass through freely, and to 
have its lower edge on a level with the 
bottom of the can. 

The nest or series of boxes in which 
the coin is afterwards found should 
consist of four small sized fiat paste- 
board boxes square or rectangular 



shaped and furnished with hinged cov- 
ers, The smallest need be no larger 
than necessary to hold the coin and 
each succeeding box should be just 
large enough to hold the next smaller 
one which Kit turn contains the others* 
A strip of till about 1 by 1% in, is 



bent in the shape as shown in Fig. 2 to 
serve as a guide for the coin through 
the various boxes. This guide is in- 
serted about % in. in the smallest box 
between the cover and the box and 
three rubber bands wrapped around the 
box as indicated* This box is then en- 
closed in the next larger box, the guide 
being allowed to project between the 
box and the cover, and the necessary 
tension is secured by three rubber 
bands around the box as before. In 
like manner the remaining boxes are 




Appliances for the Disappearing Coin 



adjusted so that finally the prepared 
nest of boxes appears as in Fig, 3. 

The coin can easily be passed into 
the inner box through the tin truide. 




Petal Ik of the Swine 
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then the guide can be withdrawn which 
permits the respective boxes to dose 
and the rubber bands hold each one in 
a closed position* 

The performer comes forward with 
the tin can in his right hand, the bot- 
tom of the can in his palm with the 
slot at the right side. He removes the 
cover with the left hand and passes his 
wand around the inner part of the can 
which is then turned upside down to 
prove that it contains nothing. The 
marked coin is dropped into the can by 
some one in the audience. The cover 
is replaced and the can shaken so the 
coin w ill rattle within, The shaking of 
the can is continued until the coin has 
slipped through the slot into his palm. 
The can is then placed on t lie table 
with his left hand* Then apparently 
he looks for something to cover the 
can. This is found to be a handker- 
chief which was previously prepared 
on another table concealing the nest of 
boxes. The coin m the right hand is 
quickly slipped into the guide of the 
nest of boxes, which was placed in an 
upright position, and the guide with- 
drawn, and dropped on the table. The 
performer, while doing this, is explain- 
ing that he is looking for a suitable 
cover for the can, but as he cannot find 
one he takes the handkerchief instead* 
The handkerchief is spread over the 
can and then he brings the nest of 
boxes. Tie explains how he will trans- 
fer the coin and passes his wand from 
the can to the boxes. The can is then 
shown to be empty and the boxes given 
to one in the audience to be opened* 
They will be greatly surprised to find 
the marked coin within the innermost 
box. 



How to Keep Film Negatives 

There are many devices for taking 
care of film negatives to keep them 
from curling and in a place easily ac- 
cessible. Herewith is illustrated a 
method by which anyone can make a 
place for the negatives produced by his 
or her special film camera. The de- 
vice is made up similar to a post card 
album with places cut through each 
leaf to admit each corner of the 



negatives* The leaves are made from 
white paper and when the negatives are 
in place the pictures made on them can 




Negatives on White Pftpef Bsck*rounti 

easily be seen through to the white 
paper background. These leaves can 
be made up in regular book form, or 
tied together similar to a loose-leaf 
book, thus adding only such pages as 
the negatives on hand will require*— 
Contributed by H. D, Harkins, St. 
Louis, Mo. 



Home-Made Match Safe 

Cut a piece of tin in the shape and 
with the dimensions shown in Fig. 1* 
Bend the saw-toothed edges at right 
angles to the piece on the dotted lines. 
Bend the part that is marked 5^4 in. in 
a half circle. Make a circle 3 in* in 
diameter on another piece of tin, cut 




Details of the Match Safe 



out the circle and cut the disk in two 
as shown in Fig. 2* These half circle 
pieces are soldered to the sides of the 
teeth of the half circle made in the 
long piece of tin. Remove one end 
from the inside box containing matches 
and slip the back of the match safe 
through between the bottom of the in- 
side box and the open end box that 
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forms the cover. The matches will fall 
into the halt circle tray at the lower 
end of the box which will be kept full 
of matches until they are all used from 
the box.— Contributed by C F, White, 
Denver* Colo. 



An Electric Post Card Projector 

A post card projector is an instru- 
ment for projecting on a screen in a 
darkened room picture post cards or 
any other pictures of a similar size. 
The lantern differs from the ordinary 
magic lantern in two features: first, it 
requires no expensive condensing lens, 
and second, the objects to be projected 
have no need of being transparent. 

Two electric globes are made to cast 
the strongest possible light on the pic- 
ture card set between them and in 
front of which a lens is placed to pro- 
ject the view on the screen, the whole 
being enclosed in a light-tight box. 
The box can be made of selected oak 
or mahogany. The lens to be used as 
a projector will determine the size of 
the box to some extent. The measure- 
ments given in these instructions are 
for a lens of about 5 in. focal length. 
The box should be constructed of well- 
seasoned wood and all joints made with 
care so they will be light-tight. 

The portion shown carrying the lens 
in Fig, I is made to slide in the main 
body of the lantern for focusing. A 
box should first be made ;>}/•> in, wide, 
in. high and 11 m. long. A hole is 
cut in the back of the box -! by in. 
represented by the dotted line in Fig. 
2. This will be % in, from the top and 
bottom and 2lgin. from each end of the 
outside of the box. Two strips of wood 
1 U in, wide and 6 1 *■ in. long are fastened 
along the top and bottom of the back. 
The door covering this hole in the back, 
and, which is also used as a carrier for 
the post cards, is made from a board 
4% in. wide and SH in, long. The 
door is hinged to the lower strip and 
held in position by a turn button on the 
upper strip. The slides for the picture 
cards are made from strips of tin bent 
as shown, and tacked to the inside sur- 
face of the door. 



The runners to hold the part carry- 
ing the lens are two pieces 2 Vi in. wide 
by 5 in. long and should be placed ver- 




tically, AA, as shown iti Fig, 1, 3% in, 
from each end. An open space 4 in, 
wide and 5 in. high in the center is for 
the part carrying the lens to slide tor 
focusing. The part carrying the lens 
is a shallow box 4 by o in, and 2 in. 
deep in the center of which a hole is 
cut to admit the lens. If a camera lens 
is used, the flange should be fastened 
with screws to the front part of this 
shallow box. The sides of this box 
should be made quite smooth and a 
good, but not tight, fit into the runners* 
Plumbago can be rubbed on to prevent 
sticking and to dull any rays of light. 

Two keyless receptacles for electric 
globes are fastened to the under side of 
the lop In the position shown and con- 
nected with wires from the outside. 
Tw o or three holes about 1 in. in di- 
ameter should be bored in the jop be- 
tween ami in a line with the lights. 
These will provide ventilation to keep 
the pictures from being scorched or be- 
coming buckled from the excessive 
heat. The holes must be covered over 
on the top with a piece of metal or 
wood to prevent the light from show- 
ing on the ceiling. This piece should 
not be more than % in, high and must 
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be colored dead black inside to cause 
no reflection. 

The reflectors are made of sheet tin 
or nickel -plated metal bent to a curve 
as shown, and extending the whole 
height of the lantern. The length of 
these reflectors can be determined by 
the angle of the lens when covering the 
picture. This is dearly shown by the 
dotted lines in Fig. 1. The reflectors 
must not interfere with the light be- 
tween the picture and the lens, but 
they must be sufficiently large to pre- 
vent any direct light reaching the lens 
from the lamps. In operation place the 
post card upside down in the slides and 
close the door. Sliding the shallow 
box carrying the lens will focus the 
picture on the screen. 



A Handy Calendar 

"Thirty days hath September, April, 
June and November/' etc., and many 
other rhymes and devices are used to 
aid the memory to decide how many 
days arc in each month of the year. 
Herewith is illustrated a very simple 
method to determine the 
n u m her of days in any 
month. Place the first finger 
of your right hand on the 
first Knuckle of your left 
hand, calling that knuckle 
January; then drop your 
finger into the depression be- 
tween the first and second 
knuckles, calling this Febru- 
ary; then the second knuckle 
will be March, and so on, until you 
reach July on the knuckle of the little 



finger, then begin over again with 
August on the first knuckle and con- 
tinue until December is reached. Each 
month as it falls upon a knuckle will 
have 31 days and those down between 
the knuckles 30 days with the exception 
of February which has only 28 days.- — 
Contributed Ivy Chas. C. Bradley, West 
Toledo, Ohio, 



The Fuming of Oak 

Darkened oak always has a better 
appearance when fumed with ammonia. 
This process is rather a difficult one, 
as it requires an airtight case, but the 
description herewith given may be en- 
tered into with as large a case as the 
builder cares to construct. 

Oak articles can be treated in a case 
made from a tin biscuit box, or any 
other me+al receptacle of good propor- 
tions, provided it is airtight. The oak 
to be fumed is arranged in the box so 
the fumes will entirely surround the 
piece ; the article may be propped up 
with small sticks, or suspended by a 
string. The chief point is to see that 
no part of the wood is covered up and 
that all surfaces are exposed to the 
fumes. A saucer of ammonia is placed 
in the bottom of the box, the lid or 
cover closed, and all joints sealed up 
by pasting heavy brown paper over 
them. Any leakage will he detected 
if the nose is placed near the tin and 
farther application of the paper will 
stop the holes. A hole may be cut in the 
cover and a piece of glass fitted in, tak- 
ing care to have all the edges closed. 
The process may be watched through 
the glass and the article removed when 




The Knuckles Designate the 31-Dajr Months 

the oak is fumed to the desired shade. 
Wood stained in this manner should 
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not be French polished or varnished, 
hut waxed. 

The process of waxing is simple: 
Cut some beeswax into fine shreds and 
place them in a small pot or jar. Pour 
in a little turpentine, and set aside for 
half a day, giving it an occasional stir. 
The wax must be thoroughly dissolved 
and then more turpentine added until 
the preparation has the consistency of 
a thick cream. This can he applied to 
the wood with a rag and afterward 
brushed up with a stiff brush, 



How to Make an Electrolytic Rectifier 



Many devices which will change al- 
ternating current to a direct current 




Electrolytic. Rectifier and Connections 



have been put on the market, but prob- 
ably there is not one of them which 
suits the amateur's needs and pocket- 
book better than the electrolytic rec- 
tifier. 

For the construction of such a rec- 
tifier four 2-ijt. fruit jars are required. 
In each place two electrodes* one of 
lead and one of aluminum. The im- 
mersed surface of the aluminum should 
be about 15 sq. in. and the lead 24 sq, 
in + The immersed surface of the lead 
being greater than that of the alumi- 
num, the lead will have to be crimped 
as shown in Fig. 1, In both Fig, 1 and 
2 , the lead is indicated by L and the 
aluminum by A. 

The solution with which each jar is 
to be filled consists of the following: 

Water . . , 2 qt. 

Sodium Carbonate, ,2 t a l>1 ts jiooi^ fu 1 a 

Alum + * + ,3 tablnpucnfalf 

Care should be taken to leave the 
connections made as shown in Fig. 2, 
The alternating current comes in on the 
wires as shown, and the direct current 
is taken from the noint indicated. 



The capacity of tins rectifier is from 
3 to o amperes, which is sufficient for 
charging small storage batteries, run- 
ning small motors and lighting small 
lamps, — Contributed by J, H. Craw- 
ford, Schenectady, N. V, 



The Rolling Marble 

Take a marble 
and place it on 
a smooth surface, 
the top of a table 
will do. Ask 
some one to 
cross their first 
and second fin- 
gers and place 
the m on the 
marble as shown 
in the illustra- 
tion, Then have 
the person roll 
the marble about 
and at the same 
time close the 
eyes or look in 
another d i r c c- 
tiom The person will imagine that 
there are two marbles instead of one* 



A Gas Cannon 

If you have a small cannon with a 
bore of 1 or l’ L > m. r bore out the fuse 
hole large enough to lap and fit in a 
small sized spark plug such as used on 
a gasoline engine, [ ill l be cannon with 
gas from a gas jet and then push a 





cork in the bore close up to the spark 
plug. Connect one of the wires from a 
battery to a spark coil and then to the 
spark plug. Attach t 1-i e other wire to 
the cannon near the spark plug, Turn 
the switch to make a spark and a loud 
report will follow. Contributed by 
Cvril Teener. Cleveland, Q. 
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RECENT 

TI’RJ-OVEK COLI.AR AND TIE \RIL\NfiE- 

MENT* — A turn-over collar, presumably uf Iknrtel 
or other soft material* for summer wear, with an 
arrangement along Hit but torn on the inside Llmniifll 
which a neck lie can he pawed. Is sin own In Fig. 
l. The Illustration shows the outer slile of the 
collar* and. in being worn* the upper part is turned 
down, effectually hiding the lie arrangement In the 
hack. Such Reparable cellars make (t possible to 

wear n si 'ft shirt titueh lunger than If Uiq 
were pari uf It* 

COLLAR UnkPRXBERV ER. — A life- preserver 
adapted to encircle the pack la shown In Fig. 2* 
It has a body sheet which Iks directly on the shoul- 
ders, buck and. breast uf the wearer, held in position 
by straps which pnss under the arm -pits. Attached 
to the body sheet, or canvas foundation* are 2 cork 
blocks, slightly capering in form. Only the lower 
ends of the blocks arc fastened to the canvas. 

IMPROVED (OALSC1TTLE SHOVEL. — The 

coal-scuttle shovel shown in He, 3 has a body 
ffirmed of n aeries of openings and rounded elon- 
gated convexities or raised parts. In lifting coat nut 
of t he Kcuttle, the dual and Black fall through the 
npenings find the raised rough surface keep? the coal 
from sliding off* 

RURAL MAIL - BOX RUNWAY*— The mail hose* 
used In the rural delivery service must necessarily * 
be at the edge of the road In a posit km that will he 
the moat easily ranched by the carrier from hli 
wagon, The bus must therefore be placed some dis- 
tance from the house, a considerable inconvenience 
In wet or stormy weather. With the cableway in 
Fig, 4, which can be extended to any length. It is 
possible to place mall In the box from the porch 
of the house* run 1 he box out io the road, and draw 
it back again with the incoming mall after the 
carrier has made Ills cull. 

MEASURING AM) INDICATING BLOOD-PHES- 

HVREk — Fig, Jj Illustrates a device fur determining 
or measuring the arterial pressure. The Instrument 
]p fastened to the wrist and consists of a fluid 
manometer, pressure scale, sensitive valve* tourni- 
quet* a bulb to supply air pressure* means to close 
(he source of air-pressure supply, and moans to re-r 
lease tho excess air pressure after constrict I on of tho 
artery. The amount of air-pressure* shown on tho 
scale* and the force of Ehe blood puHhlng through the 
arfery tnakg It possible to determine the blood- 
pressure. 

LIFTING JACK. — The drawing designated as Fig. 
11 shews a handy lifting Jack in which the lifting 
power Is e^erled above Instead of under il, as is 
ordinarily the cuao. Objects lying Hat on the ground 
can he raised With It. rtn impossibility wllh the un- 
der pressure jacks* unless a hole is dug under them. 

AN INGENIOUS METHOD OF EXTRACTING 
STUMPS*- — Fig. 7 shows a method of removing 
stumps which consists of applying an explosive at 
the base and In binding the top Just above the 
ground to prevent the upward escape of the ex- 
panding gusea. The binding 1s a cable, having 
hooks at the ends which are Imbedded In the wood. 
The method keeps the stumps from dying to pieces* 
and by confining the gaoes gives much tn«r« force 
tu the explosive. 

KEY FOR BATIIHOrSES,— The key shown In 

Fig, H has a 2-purt hollow receptacle which forms 
Its handle, and furnishes a safe place fur the rings 
of the bather and auch small change as he nr nhe 
desires to have with him while on the beach. Rings 
are placed in one part of the receptacle and silver 
In the other. The means for closing the rereptncle 
securely arc the same as used on many putsch. 
The key Is carried around the neck on a chain or 
card. Along all large bathing hunches there are 
refreshment booths, and as many bathers stay on 
the bench for several hours, it is inconvenient to 
have to go to the bathhouse for money when wish- 
ing to buy something. 

NURSIN' a -BOTTLE HOLDER.. — A nursing- bottle 
holder which fastens to the body uf a bod or cradle 
Is Illustrated In Fig. l>. It Is made of wire, so bent 

fate I** F.inti ti f.u-ii nn linrlirht nnr! n litmr in L itr- 
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spTlng materia] connects (ft* 1 wirep where the boflle 
ri'Bls a ml can be Farced apart to receive it. A light 
chain running from the tup of the holder to the 
1 )hbu eutIIccb to regulate the bn tile's elevation by 
pulllnj? the end of the holder down or allowing U 
to £pring upward. 

COMBINED DISH-PAN AND DRAIN.— Fig, 10 
is an ingenious dish-pan and drain arrangement. 
The articles washed are placed on ihe rack in the 
drain extension, the bottom being so slanted u? to 
carry the water that drains from them bath Into 
l lie pan. 

MEANS: FOR CLOSING THE ENDS OF CON- 
DUITS* — The device Illustrated In Fig. 1 1 js for the 
purpose of closing pipes or conduits through which 
water or other fluids are flowing. The manner hi 
which the device closes n pipe ia clearly shown In 
the drawing. After the cap is pushed Into position, 
the lever is pulled down, pressing li tightly against 
Ihe pipe. 

ADVERTISING DEVICE FOR B|BWA\S,^An 

Ingenious advertising scheme tor subways is shi-^ji 
In FLg. ILL It Js just the opposite nf moving pic- 
tures, hut has thi_' same mUTcci because of the move- 
ment of the trains. The pictures are 5rt a fixed series 
along the aide of the subway wall or tubing, each 
picture showing a consecutive movement, exactly 
like the pictures on a moving-picture film, Electric 
lights Illuminate each picture in the series, and us 
the trains rush by, the passengers, seeing the pic- 
tures in Hucceaflon. £ *• i the sit nu' impression as In 
watching moving pictures thrown on a Screen. 

FIG-TAIL WHISTLE*— Every youngster want? n 
whistle, and usually a new kind "f whistle every 
lime. Th+>: Whistle slunvn ii] Fig 1M has an Utiitu- 
tion pig tall as Its body. 

HANGING CAMP FIRE AND TORCH DEVICE — 

The device shown In Fig. 14 should be of interest 
to every one con Lem pin ting a camping or hunting 
trip- It Is a collapsible Iron IjiikRcT which can be 
hung from a tree, as shown In th*- illustration, or 
from a limb, provided a chain 1a added to Insure 
Dial the limb will be a sufficient height above the 
flame to escape being burned. The basket Is formed 
of a series of hoops, con he clad by chain links, form- 
ing a receptacle in which material for fire is 
placed, A bucket hangs above li for boiling pur- 
poses and such articles of food as can be roasted 
arc placed lti the embers. The fact that it is off the 
ground Insures an excellent draft at all times, and 
the [lame efficiently lights the camp and Ms sur- 
roundings, 

FRETT- CUPPER. — The fruit-clipper designated 
by Fig, 1 H Is designed especially far such purposes 
as rutting bunches of grapes and like fruits from 
vines, but cun also be used for clipping fruits of 
any kind. It has IT teeth, any one of which* 
brought into contact with ejl stem, will clip it, 

>1 A II INF PROPELLER* — 1 The marine propeller lti 
Ffg. ill comprises :1 pair of blades coiled spirally 
about the shaft, and Is radically different from the 
ordinary and accepted propulsion screw. The outer 

edges of the two blades He In bts imaginary sphere 
3t 3 b claimed that the blades will act effectively upon 
all of ihc water within an cirea equal to that In- 
cbiflcd by a great circle ol this sphere* 

SINGLE - TRACE HALT* - BEARING ROLLER 
SKATE. — If is claimed Lhal the roller skate shown 
In Fig. 17 embodies the same oscillating action in 
connection with the roller carriers as all high-grade 
4 -wheel skates, and that it is possible tu execute 
the same movements as with any skate equipped 
with 4 rut I ere. The feature of rhla design of ?ku(u 
is ihe construction of the roller carriers, the inner 
conned Jon of each carrier being cushioned in the 
frame. 

A ROTARY WATER- DRIVEN SCRUBBING 
BRUSH. — The scrubbing brush HluslraLt-d In Fig, 
1 K is water-driven. Its Inner portion, consisting of 
bristles attached to the under side of the spoken of 
a nn-tal Wheel, revolving, and ils outer portion, 
forming a ring of bristles, being stationary. The 
wheel has peripheral buckets which engage the force 
of water, thus revolving the brush. The water used 
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PROGRESS IN THE PHILIP- 
PINES 

Interesting Glimpses of the Forward 
Movement 

At the Iloilo trade school native hoys 
arc given a course of instruction in 
practical mechanics, corresponding to 
the work of the manual training 
schools here- The students are not 
only taught the useful arts, but their 
work is of so high an order that the 
articles made are in constant demand. 
The following list of sales during the 
past year indicates the range of the 
work and the excellence of the product. 
The figures are the number of pieces; 
not values ; 



Teachers" desks sold to the produce of Iloilo.,, 

Picture frames sold to ifie ] mb lie at large . 

Large storage book cases sold to province o 

Iloilo 

Fire-fighting hooks no the province of Hollo 
An iron gate, for the American cemetery ,ii Iloilo 

School desks sold to the province. ........ 

Table legs mrtLle and sold efltll month, „ - 

Lockers sold to constabol nry. - . . . . . 

Lockers sold to public, * . . 

Large apavadores sold to public. + , , . . . , . r , . . . , . 
Pieces of office furniture sold to tbs Philippine 
Railway Co, 

I nl aid eh eckr r boa r ii tabl e tt . , . ............ 

Other articles of iron and steel manufacture...,. 



50 

ii(K> 

40 

1 

,000 

P 1MM> 

,500 

CIH) 

100 

W2 

15 

,000 



At the agricultural school each boy 
is allotted a small parcel of ground 
and required to plant and raise garden 
vegetables, such as egg plant, beans, 
tomatoes, radishes, etc. 

The Philippine School of Arts and 
Trades teaches a great variety of 
trades. The Manila Times says: “In 
the exhibit of the Trade School Miss 
Perpetua Tabique draws an immense 
crowd each afternoon at four o’clock 
with her demonstration of the hand 
loom used to make Philippine cloth. 
There is a large number of carved 
photograph frames, with the original 
models hung near so that the excel- 
lence of the work can be seen. There 
are large, solid, camphor wood chests 
the wood for which was selected in 
Hongkong nearly two years ago by 
Mr. Magee when he was superintend- 
ent of the school. 

“In addition to the other wood ex- 
Mbits, the collection of tables of red 
narra forms a striking exhibit. There 
are tools for all sorts of iron work 
which were made by the boys in the 
iron working department, tools which 



are as good as any imported into Ma- 
nila for sale, which shows the ex- 
tremely practical work done by fixe 
pupils in this branch of the school.” 
Good Roads is the subject of an an- 
nual contest in which prizes are of- 
fered for the best papers. 

The Governor General in his recent 
message stated : +i Speaking on the sub- 
ject of taxation, it is deemed desirable 
to again call the attention of both 
chambers of the Philippine Legislature 
and through them the attention of the 
Filipino people to the palpable fact that 
the taxes imposed upon the Filipino 
people for the maintenance of the In- 
sular Government and provincial and 
municipal government, so far as 
known, are the lowest imposed by any 
civilized government in the world/’ 
Many will he surprised to learn that 
tuberculosis is the cause of thousands 
of deaths each year* the death rate 
from this cause being greater than 
either plague, dysentery or cholera. 
Already arrangements are being made 
for the education of the people along 
the lines of prevention, and the estab- 
lishment of open air sanitariums, to- 
gether with more sanitary methods of 
street cleaning. 



DEEPEST MINES IN AMERICA 

The deepest metal mines in the world 
are in the Lake Superior copper region. 
The Red Jacket shaft of the Calumet 
and Hecla mine has a vertical depth 
of 4,930 ft., while the Tamarack has 
two still deeper shafts, one being 5,180 
ft, down, and the other 5,230 it. By 
attaining a depth of a mile under- 
ground, and showing with what ease 
operations are conducted at such a 
great depth, the Lake Superior mines 
have demonstrated that it is probably 
possible to penetrate as far into the 
earth as the ore goes. 



The Pennsylvania railroad is to erect 
a $1 .000,000 station in Baltimore, Md. 



Part of Sixteenth street in Washing- 
ton is to have its name changed to 
“Avenue of the Presidents." 
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THE SENATORIAL AUTOMO- 
BILES 

A subterranean passage, somewhat 
resembling the secret underground 
exits of medieval castles, differing only 
in the fact that it is more commodious, 
is traveled by up-to-date conveyances, 
and is not secret, is the latest acquisi- 
tion of the United States Senate, It 
leads from below the senate wing in 
the Capitol to the new senatorial office 
building a short distance away, and is 
a means by which the national law- 
makers can ride back and forth be- 



■ jueut wrecks brought about by broken 
rails. 



CROW'S-FOOT ELM SUBSTI- 
TUTE FOR HICKORY 

Crow's-foot el m p a tree growing 
thickly in Queensland, Australia, is, 
according to the American consul at 
Brisbane, a perfect substitute for the 
rapidly disappearing American hick- 
ory, used by wagon manufacturers for 
wheels, shafts, poles, and spokes. 

ill ere are two varieties of crow's- 
foot dm growing in Queensland, one 




Automobile Used in Senate's Subterranean Passage 



tween the two. Electric automobiles 
of the type shown in the illustration 
furnish the means of transportation. 



AN UNBREAKABLE STEEL RAIL 

Alter extensive experiments, the 
Bethlehem Steel Co., has produced a 
nickel -chrome rail, which will sell for 
$51 a ton, and which is claimed to be 
practically unbreakable, A new mill 
will be erected at Gary. Jmb, for its 
manufacture, severe tests instituted 
by E. II. Harriman proving the new 
material perfect. The activity which 
led to the compounding of the new rati 
is the result of a probing by the Amer- 
ican Railway Engineer and Mainte- 
nance of Way association of the rail- 
roads. The railroads have been se- 
verely criticised because of the fre- 



being dark in color and the other light. 
The former is found chiefly in North 
Queensland , while the latter is a prod- 
uct of the southern part of Queensland, 
where it is often called hickory. The 
wood of the darker variety is very 
beautiful when cut in the radial direc- 
tion, having a light golden ground 
mottled with flakes of bright brown. 
The color changes as the wood is held 
at different angles to the light, It is 
extremely elastic, even being used for 
trout fishing rods. The weight of the 
wood per cubic foot is *P! lb. In one 
of the tests, a piece 2 by 2 in. held its 
form two years after being bent into a 
semicircle, the ends being free during 
all that time. 

There is not much to choose between 
the light and the dark variety of the 
wood, but the light is preferred by 
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many because it bears a resemblance to 
hickory. The quotation for steamer 
rates from Brisbane to San Francisco 
is $15.81 p^ r 1.000 ft. 



THE NEW COPYRIGHT LAW 

On March 3rd, 1900, Congress passed 
a new copyright law which goes into 
force July 1st, 1909, and takes the place 
of the Revised Statutes of the United 
States which have heretofore covered 
this subject. 

The new law repeats the principal 
provisions of the old law, giving the 
person who is entitled to a copyright 
the exclusive right to print, publish, 
sell, translate, dramatize the copy- 
righted work, also the right to deliver 
lectures, sermons, etc., exhibit moving 
pictures, and to perform the copyright- 
ed work on musical instruments of any 
kind. 

A special provision of the law recites 
that whenever the owner of a musical 
copyright lias used or permitted the 
use of his copyrighted work on an in- 
strument which reproduces music me- 
chanically, then any other person may 
make similar use of the copyrighted 
work upon the payment to the propri- 
etor of a royalty of two cents on each 
part manufactured. The law provides 
for sworn returns as to the use of such 
works on machines and for the failure 
to pay the royalties. The reproduction 
of a musical composition by a coin- 
operated machine is not considered a 
public performance for profit unless a 
fee is charged for admission to the 
place where such machine is operated. 
A copyright upon periodicals or com- 
posite works covers each part as well 
as the whole. 

The following works are subject to 
copyright : 

(a) Hooks. inducing oOmposEte and c>*elflps*dic 
works, directories, gazetteers* and other compilations: 

(b) Periodicals, including newspapers? 

(c) Lectures* sermons, addresses, prepared for 
oral delivery? 

(d) Dramatic or dnmatico- musical compositions; 

(c> Musical compositions; 

(f) Maps: 

(ft) Works of art; models or designs of works of 

art; 

Oi) Reproductions of a work of art; 

fi> Drawings or plastic works of a scientific or 
technical character; 

(f) Photographs: 

(k) Prints and pictorial illustrations. 



There are other provisions of the law 
which are technical, but the purpose of 
the new act is to cover the use of copy- 
rightable matter on machines for re- 
producing music, pictures, and sound. 
The law is very comprehensive and 
while it will probably require amend- 
ing as the occasion arises for interpret- 
ing the new law, undoubtedly as a 
whole it will stand and be of great 
value to the public. 

A copyright term is 38 years and 
may be renewed for another 28 years. 
When the owner of a copyright sells it, 
the buyer may substitute his own name 
in the required notice of copyright on 
each copy, by having the transfer re- I 
corded in the records of the office at 
Washington. 



REFRIGERATING VESSEL 
STATEROOMS 

One of the most recent inventions for 
modern steamships is a device for cool- 
ing Staterooms on vessels fitted with 
refrigerating machinery. This device 
consists of a pipe about 8 in. in diameter 
and 5 ft, long, the lower end having 
oblong openings about 4 in. deep, so 
arranged around the bottom as to form 
a grid for admission of air. Inside the 
pipe is a brine coil supplied from the 
refrigerator, and on top of the pipe is 
a small centrifugal fan driven by a 
small motor on a bracket to one side. 
On starting the fan the air is drawn in 
through the openings at the bottom of 
the pipe over the brine coil and through 
the fan back into the room at a consid- 
erably reduced temperature. 

By this device the stateroom can be 
kept comfortable even in the most 
sweltering weather, partly due to cool- 
ing. but mainly to the increased relative 
humidity. 

W. J. McGee, of the department of 
agriculture, estimates the loss by forest 
fires last summer at approximately 
$1,000,090 per day. 



The wooden spice of the historic St. 
Paul's church at Richmond, Va., is to 
be replaced by steel. 



Build Your Own Boat and Save Two-Thirds 

ftSYQNE can put together my knock-down boats or build a boat from rough lumber* by using my exact si^e 
orinted paper patterns and illustrated matruction sheets. I can sell you a boat for about one-third what a 
factory would charge. 

Send Today For My New 1909 Catalog (No. 22) 

Right today there are 
more boats being built by 
m y system than in all the 
boat factories put together, 
and mostly by inexperi- 
enced men and boys. 



Which shorn over 100 new 
models, each embracing all 
the requirements of the thor j 
oughly up-to-date pleasure 
boat — everything from a 
paddling canoe to a Urge 
cruiser, 





My ermines are 
best described iu 
Catalog Xq. 22, 
which also gives 
n c (mil b i nation 
discount when 
your order in- 
cludes fin e i ns 
and K.-D. frame. 



My catalog quotes prices on knock-down frames* patterns, 
complete knock-down boats, motors, boat hardware and fittings* 
knock-down boat-houses* and completed boats ready to run. 

I can supply you with the framework for your boat, shaped 
and machined* every piece fitted ready to put together, for less 
money than most lumber dealers would charge you for suitable 
rough lumber* Patterns and instruction sheets to finish sent 
free with knock-down frames* I can save you (1), the boat 
builders' profit; (2), labor expense; (3), big selling expense; 
(4) , Js the freight* Figure it out yourself* 

C. C * BROOKS. President 

BROOKS MANUFACTURING CO. 

3706 Ship Street, SAGINAW, MICHIGAN 



Originators of the Pattern arut Knock -Down System of Foal Building- ESTABLISHED 19C1 




You Take 
No Risk 

I absolute]* 
fLi.rranlec that 
^CHI will be per- 
lectlj satisfied 

with every* 
EJiinE you pur- 
chase of me, or 
your money 
will be Snstant- 
9 V rc funded. 

C. C. FftOOKS 



Put the Knock Down Sections Together Yourself 

=^Save Two Thirds — 





High grade furmlure guaranteed 
to be satisfactory or your money 
refunded. 



Send today for our new catalog 
No. 8 which shows 40 different 
pieces. 



As you receive it ^ just s/jr joints to make 



Shipped in sections, not in 
pieces — -easy to put together 
— can be assembled by any 
woman — *no holes to bore—no 
tool work necessarj' — no skill 
required — simply lit the assem- 
bled sections together in the 
grooves provided — a few 
minutes work in staining and 
the piece is finished* The only 
tool necessary is a screw driver. 



Every piece solid oak, massive* 
simple and always in good 
taste* When you buy our 
Knock-Down furniture you 
save 1st — all the dealers profit; 
2d — three-fourths the freight; 
3d — the cost of finishing; 4 th — - 
expense in crating and pack- 
ing; 5th — in the factory cost 

and 6th — in the factory profit, 

FIGURE IT OUT YOURSELF 



BROOKS MANUFACTURING COMPANY 

3707 Ship Street, SAGINAW, MICHIGAN, U. S, A. 

Otic: tutors of Hie Knock -Down System of Home Fdicvishiog'. j 





High Wheel 
Motor 
Vehicles ! 

YES- 

WHY 
HOT? 



They are reliable* comfortable and Etylish* First 
Cost low, BniD.ll upkeep. No tare troubles. Punc- 
tures and blowouts impossible. Travel any road, 
in rmjy weather. Go through mud. finow, sand. 
Great hill climbers. Go aiiywhcrc a horse and 
biLKfty can. Go anyw here a regular automobile can 
and many places they cannot. 




Is the World’s standard. The only complete Hu ft 
of high wheel Motor Vehicles built in America. 
One. two and three-seated passenger cars. Open 
and Covered Delivery Wagons, 20 Models to choose 
from. Prices to suit everyone. Air cooled plane- 
tary transmission, chain and shaft drive, solid 
rubber tires, two and four-eylirnder* 12 to 30 IL P, 
Write for catalog No. 20. 



W.H.MclNTYRECO 



Standard Nfra. i_ H. C. BL 4, 

. AUBURN, IND, 



asfl^T Broadway TLrtW<>-llrlnN-rfl Do. ]7 JDOi»th11™ 

NEW IORSE CITY UEJl.l.lA. UNT. KANSAS CITY, MO 










Pan t pay a |rxU r*. Thin cu hail !«n 
r P“ fe : 1 101 J ■ Sptft.1, a to £. ^ 

h.'.ir -0<rf-s3hn].Jti nn 1 ga]. gaaoJ In*- Spicn- 
Uiii1i.ru- jcitry runaiti^GrratesiTor niod K im U ftaU 
U -is — Uqlfnnt»il evejyway— ijpfiys ready— mt 
eivniW il* — UhdHHiic iLciI’th — m. s durable— 'ha- V 
dc ID’ll,'!'., 2 tyl,, dir coulfal, chain -drive |;W — I 
( * ijl !c 1 r-iie — 3--V ' Toji H 

M ' -’T Rufjjjt[» And Surreys. M 
trirri mlDf A ifNsbun’l All. fl 

. Hw* Mir- Cfl.# 

K. MMs M 

JR 

(RFWS3 i[, « 

No 

yivSSSp^^ Tir* 

Trouble* 



Ability 
cad Speed 




4 Models for 1909 

5 Runabouts 
and a 
Surrey 

Prices: 

$ 650.00 

TO 

$ 750.00 

THE IDEAL AUTOMOBILE FOR BUSINESS AND PLEASURE 



SOLID RUBBER TIRE. AIR COOLED 



ENGINE. WITH PLENTY OF POWER 
Write for Our Latest Catalog No. 45 

ZIMMERMAN MFG. CO. 




This is a Real 
Automobile on 
High Wheels 



We a?k experts to read our 
catalog and take our cars apart 
in discover bow we could im- 
prove them. And we ask you 
in send us v-our name and read 
nut catalog to understand vvbv 
we Lave upi-nt so much time 
ft »d money tomako tliebcbacht 
the highest standard high 
wheel automobile in the world. 
You should not risk buying any 
car of this type before investigating ibe litlerciicci in money- 
worth values. Write us for the book. 



THE INVINCIBLE 

SCHACHT 



SCHACHT MFG. CO., 2702 Spring Grove Ave., Cincinnati, 0 . 





Electric Motor Watch Charm 

Electric Motor, inclosed multipojqi 
Kuna 200(1 revolutions per 
Highly Polished Jin- i 
A fKvrc et f u 1 ’ " Poe Ice E 
with every outfit. 

St 00. 



CH MFC. CO 

112 N Fun St , Mitinranolis. Minn 



A WORLD’S TERCENTENNIAL EXPOSITION IN BOSTON IN 
I920 10 ii Win i film role Llic three* Hun itmll h annivernarj (if (he lend- 
ing of tbo l 1- !! Brims and rhe faun dine Jif New England is propi^rl 
1-v Che IS- stun lltTuhl hi a recenl Issue, It in Muted Sh:i r N*nr 
England alnne, nf -i LI pans r. r the Union, luis nerer hail a World's 
Fair, alnt The promoters of [lie movement lin|Ki that Ihin early an 
nmuicenipiil ami Uqe cm | vernal Interest in ifiu hlfltulic event mill 
insure Ira 





the 



Auto-Bug Runabout 



Hi jM’iv nn'i exriuMlvi 1 - 

reatun 4 pat H etr adH»4 .'f 

Ul* pnweptlon* Abtalb-tstj tbs 
tri ■ - 1 j irvitiVu chain dii'a p*'- 1- 
.1 i. d. Our Ni W Diiv< Idi’A 
II a.1 unco h | - f' ri.i'1 iVf 'd tqr lh® 
|ir.L, lira| n.un, ULli«f l-oatht' a 

JnJi ell -'Hri tn*-w about. Write 
in Lire Iiuf ivnml'urt, 

the Arro-ni G ca 

fft'iiH. Niirvvfilk. Ohio 






POWER In The A. B. C. AUTO 




I'rnr^r to go up the ? p e 1 a t hlllt or 
mu ut HtfmilaH an fimir. Til Simple* pr*et* 



AHEAD 
OF ALL 
OTHERS 



col, &«1o and Durabla. linsj' to bper 
Bto — nut crnujiilfatfld— no 
repairH, Tlif* IiiusL jc r f* ■ ■ ■ I, 
type of ffllAblo, 
untcituulilo. 16 to 3-V 
uir nr wfiti'r ronind j-uigine; 

2. 3, OT 4 paRsiitifor bodies, 

Writs toduy fur FREE Cntotoguf. Ad dr- i 1 - 1 * 

I. R r C. MOTOR VEHICLE MFG. CO., 3323 Morgan St., St. Louis. Ms 




THE Q ENTER FIRE SPARK PLUG 

Tile* I. - -if H'-ili, Comb«iti»n. fncrejuiep pow^r 10 cflUt, 
Th* latliif Mivcli do Fiq*. Id ri-nle-r &f riillLlniEtk'H, «- 

J.>n Df I'ltwluo S- travail In all dlmtiPDR »t wn>4 tl«n*. 
n«s it '.['.hi, h-i- e cIhh by I a nub I Hit fmh tham- 
^iiinilcn ju $ l .On I'jicti for limited time. 



DECARBONIZER 

Add a 2S per centipowerto Emrino, ilik! renjoref ear. 
hon frm'ii all ptirtAuf Billie. A bHUl lltuly Pi.s tih J t'SH, Ifhl.lH.iO 
uaen today. Sires vMollhe «ml trouble. Heducea wear and 
teir, mi engine Alwayo in prinm eoiuiltion. If dealer 
dcM'fl nnt baudSfi will ship direct at f 1.50 per quart* Worth 
its weight in gold, fiend for Catalog. 

GENERAL ACCLTMX"LATOR AND BATTERY CD, 
134 Second Street Mltwimkee, Wls. 











Don’t Guess Which Motorcycle to 
B uy ! Investigate Thoroughly iff" 



Why Roller Bearing arc better than bronze* 

Why tbe Curtiss “V" It Tranam lesion. with $ years of 
experience behind It, is tbe best tn tbe world. 

Why tbe Curtins Frame and Fork Construe ttonftu proven 
superior to all or Lot types* 

Why nil Curtis* engines develop trmre power and ppoerl 
for tbe aft mo cubic capacity than any utber engine 
In the world. 

■Why we woo tbe only Diamond Medal in the IJVDT F, A. II, 
Endurnuru Run ant! IIlijht'Ht Awardu in both clas&es 
of the 130S P. A, M, Endurpuctr Run* * 

Why we bold the World’ a Official 1 and 10 mile records* 
Then write ub and n*ic for Catalog C t dew rlbtng the 
fnmima “World's Record’ ' Motorcycle*. Most complete 
if lie ever offered, 1 to 3 cylinders, 3 to iQliarw power* Side 
farp Delivery Vans, etc. Some good territory still open. 
Wrfto today* ilerriJitT-Cnrtii** (3 «„ 1 1 am monde |*>r t, N . Y . 
Successors to TLe G. II* Cartes Mffi. Co, 




TFeW Yrak DhtrUjntoiS, ■’Cuitiiia Kntftjvycfe " 1^3 Bad lord A^pimia. 
ftraAlyn . N.T* PwtlBO Cflorf Pliulbutuf, 0, Pkalkner, ISM liSii St 

iJ aVkn A 



Make a Motorcycle of Your Bike 




&t small cost, Vy using out Attach- 
aide Outfit. It Jits any bicycle* Send 
stain o Jor catalog, Send 15 cents 
for '"The Motorcycle Manual.” It 
troilsnJ motorcycles: how to act mote 
power* etc* 



SHAW MFC* CO., Dept. B* Galesburg, Kan. 



i 




Convert Yonr Bicycle into a 

UaIah PihaIa mini uar Attiuhnbla GuLfit 
lnUtVr*l/jCIC Fit* any 'wheel* Alee BuJop 
nnd Sluticraary HefeiT* unil Kiniilied C^utlngi. 

■ i i" fur cmtalug. STFFFT- 1 Y MFC. Co., 

OlrsT.S in, and SQfkSt., FtllLAbtCLPltlA, J'a * 



WHEN YOU WANT ANYTHING AND DON’T 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION. 
POPULAR MECHANICS CHICAGO 



Save looney Save Tire Expense 

Equip Your Bicycle With 

In diana frolls 

G& 3 T[RtS 

The Seat Bicycle Tires Made 

Tlst: luuht suite. Fact* iry to ddc. The easiest to 
repair. The most economical to use, 

S'old by all Bicycle dealers and supplied cm new 
wheels when specified. Write for free cal a! ok, 
so give name a f your local dealer; ^ i 4 " Send w* 
4c to pay for pontage and wrapping and we will 
mail you a Handiomc Gold Fla ted Souvenir 
Scarf Fin FREE. 

G & J TIRE CO.. Indianapolis, Ind. 






More Than Speed 

The R-S Motorcycle bus ail I the speed 
you care to tide: speed to win and 
speed to spare. But. first of all, ii i.s 
built for service, safely* comfort and 
economy. 



Jlu itt and 7 rated in the HTvu Htains 

l f TO Models the most simple, speedy, pnworfuJ and 
durable thru can he produced* We build no “special 1 " 
machines b^cauec we need none, £wr-r K He tor- 

Vk cycle will do ff/fthnt amr motorcycle *j 

4A can do, Perfect score in New Sr |U 

^ HU York-ChicaLfo F. A.jr 

jOaJ&r Mi Reliability Run. Cataioc/^H Jr 
free. Agents Wanted* i if 



READING STANDARD CO., 
405 Wiiyn $T* r Hr*oi|yc* Pa. 

Iklak^rp Kenattiftl B isid i] 
^ __titimdkrd bicycle* 



GEER MOTORCYCLES 




&-H* P, 2-OYLINDRR GRTFN EGG **.(£3GQQ 

4-FL F. BLUEBIRD 200.00 

2W-JI. P. tfl.Kfc Model 4 ..*... *., 150.00 

t iSttD MOTOROYGLK8 40 00 

Wc Liuva tlir JarR, si |ln« if t beW ami Linnl 3d ntrm: Jtlnl lb tin. country »ttn« 
lowest I’riroi. I>e?y oyscb ino ffnnran toed . lioj'iiri * Specially, auet 

L'i»tLng« fur ,Uj- iOnfi*. Kotor* fur mlw*r vsl«i|wtlflj* Soad forCtlalof. 



H4»R¥ R* GEER CO., 888 Mciaran Ave., ST, LOl/lS, MO* 




II CulltVIUr' 

t.h‘ai you 

bay tL Molfcc 

have ;l Moflbr 
Aetifctsorier \ 
i vp port mi ity r 
Useful In fun 



I e\n formation, 
j^L?y intend to' 

l f if V r 1 r y ou , 
V rices uitj 

RfVt. jiVs,^ ihi-^j 

of 

^tlftoday to-— 



o. HarmriCHUlsporl. N 



Molnrcydo Eqtiip rp 




Until Jan. hJ 
At Ourfxpense 
and Jury 



Our Unusual Free-Trial Offer 



wiD trad y«u„ difeei IrutD (W f*<iury t * t c m p'l rtc Hk: (u ranee Lea 'ink nut Fit of 
Ely, all T 71 p.dc iii yc.ur tiiea>n: 7 UiEti^ for ©25lof TOO lot* than you can fruj 
(lfiil’tiiS- We wtLJ supply special plan* irvd full iltrcctious far milaHIng, am) will Iona 
nsceseory loci 50 jnn. of imj dim) SianiJy wiLt> to-ab, Can pOT Up e Ci c equipment ca-dly. 



YdS may pliu she purchase price m the bonds of yuur local banker,, who will hold it until Jan. 1st, while yuci tnl the beater. If lie reel 
il OGt a aus factory, ehip the g -culls back 10 us., Wr wi2J par the return freight ebarges, an £5 Lhe tanker will refund your money 



'X 



Special Heai/ng 1 Ptans important Booklets Free 

You send us a rough sir etch n( unv building you wish to heat and At RTeat erpensc »t ban cam piled and putUish-frd t#0 vrrf impfln 
■tf* will b*ve Our erptrts prepare a lAr-ip'-s, dear f-Eai-i ■Jvjwin£ Lbr ar.1 booklets wrbifb are -rcII'L Irec to ihiw wb wi-i.it. Our ba-ukSet, 
b**t pcusibk anangena ra t of (urate*, pipe - and i-tgi'-lm, far pour ^Modoro Furnoct KontlriK^e® 1 ""-' 1 ^ nutnwom lUurtrutiwii aad 
bulletins* tngrtber with the tutet cost to you of lhe tomplttc (fauly rcpla 'ic cvtrtjprindf^ involved in furnace hearing fur may 
ttUtflt. Tiw plih T ahd mir advice ar* Oh+O Intel y f ref. Ho cbligaLkm clus ol build ittg. “Th#*# Soar Wltn»« rl gives the mourn us 
00 your pan to buy of ut or lo pay ua on* ccdl Ihouunfc ol ttvJTt □ ! H*u Furnace Outfits, to whom we refer 

Th# Haas Steel Furnace Burn* Any FutL Besides any kind of coal, gas or i *-o."d, 

any other fuel, such u chi pi, twLsted sdiw, cam cobs, etc-, o^sj 1 be u tallied and m-uncy saved 



"'}£"£££;?* Hess Warming & Ventilating Co. •» SSSKr** 

\ • s 




1 u tflaufc&diiWk SM££&fa£&i^^ aas&SA _■&£; as t _ icsesa a 

/\1-Vista Camera 

One rcsll or his en£[KJSurc^ 24 x3|fc Iilm wilJ make 
three exposures :>JxGi. Latest devices, leather 

cover. Price $5,00. 

Send for our FREE catalyse, 

THE HUT/n SCOPE A FI LM CO. 
33&PJek- st* - * IJurllngtori* WiS* 






GET RICH AT HOME 

Mtuiy wtiyfl tn iki it Yvlili little moRey,nro trvld tti my 368 • 

jvjifl'a book of Formuliis and Trado-Sfirrt'lft— 3(kH5 ebon end® 
to wealth in liomo indtiPtrLt'ft w-JUilo Uio jH-mr man** roach, 
Don*fc wnato your lift 1 in dr^tunioff, or stuck in Ul-imirJ lul«nr 
you don’t f tijoy* My bonk tfbdw? you how lota of grit an d afew 
dotbm *-13 i tjlart you l,n a big: busline- rl^lLi ot su mii‘, Price 
"lie,, pnsIpuliU Satin rnatlnn gimrautePd ur rttan<*y refunded, 

WILEY SANDERSON. Dept, n Ypsilanil, Mich. 



METALIZED FLOWERS, ETC. 

GO IN BUSINESS; START A FACTORY 

Flfvmj Mn3i, Ibtccti sad huadrsda nr this#* tht lit) and [Tnw run br 

turr|*i| ml- > p-,i 1&3, | fcippof, gntil, *ilv«r p Qilckrl, etc. Wi (iwar- 

antee ti Uahh you v.lLh au u[i-L.;i- j 3(il< - rntthn, fnr&iih *11 matfriill, I tor 

print*. bIt, You ran ntarl In fottl cwq hmni !-• brg-Ju wiih, t a 

year ran I-* triad*, lh* rroducl irwifto »#11, iivnnft-.il y t™yi inBialiro*: f 

artlcli-i. Im tint put Itu* ripinirlnuity tiff, writr VHiay. As avi^pnrr r4 
fj.iirri (qjth sur]|iipiHi'ij-5;c*Uinipi f<-T full jisrllcsil.u.Ti *nr.I I imriiii pru]>ficjtiau, 1 

Metalizers Supply Co*. Bo\ 652. Chicago, U.S. 

Ad 1 MT E R N ATI OM A L M£»VI N G I CTU Fl£ EXHtSITIQN will 
\i- h*l<| .iti tl . Fryiiul Paia ■ Hi b'jndnn in July of this ycair Tb* 

CiEilt.il lull I neb] i a CciiTt’SPi i E a tlvo dbplny • f | rrijt s .1 -Jh. films f 
All klnilji, onniAttltnon. JitinJiu; rlctafv macblnoi, symaronlMra, 
him fatix^a and re-pit, mi -i, liunirra, Unta, rIUIl-b. Lintcrn^. ptfi'trk 
!!* 3 it QttfnjtH, -H'-f-Crft Tr/mif-.-i, nrm^ lnflayp wi Ah!^ frmtrrijl of rv. t> 
Stitt, and. In fact, a- i tsryrttll npC r« inccLi' L willi Ll]£ prPimrntloi ml 
f tlilhlfjfiri nf I he UlCVJfii,- |i|r'iiir-i‘ from lilt JitiM^ of Tin 1 writ'll]. Tin 1 
F-vunl will afTi'M an ex< . pt iun ji.J oppcrtuf] ft y fop UiO AnuTl'-.m nil i 
marjiifarttinT tn tofrdflticc tl,-- KiuslIUt |stii L tJ l- La 6 . J-, irular tyj, ia 
uf product 1 1 n«- 



THE LAFf.EST SfEEU BOX G1RDITR& r-n used In l bulld- 
k-c. fotniFfly ]•» rt nf ihi? f’OnslriitctloTi - f the J$nii Fraorlscti * ‘list 
Hall, and Imllt Jit ,i Of-' f»f Jil j.aiiO, uif hrluts cut Up nu r|»c 
ftOLtml fnr juuk, inlutil tl J * 1 u-n Thr filrd*rs vhtu t-o-di l^'l fr 

1< In. Inna f! fi Ikb U, Din! & ft. 5 In lllph. Facb Mri'i|rli*=rl l!!5 

i'.'-ns. a ml .IB. Hi. nt r-ir,. rivti^ wi u- I'd Lsi tluir ■ in--tnii-t|Qn. 

Thu rant of inkinsr thum riairn wni #br.Wh and Ln cuitlrtK Lhcm tiu 
s vhey rim I# ri'im vi 1. rlreu'i'u ore Hui'ilnvvd i! n--.il !-•-? ! 
1100 :l *1.i v. 




YOU CAN EARN $300 OR MORE A MONTH 



On t- box h^tl rLitpv c- 1 riu»t took in $513 the 
first (lftT'om 1 day? al Sullivrm. Indfnnn. Two cither 
alleys costing 5, too St in $IJ172.95 in fiv-4* mooihs. 
Pour I ft Tire all era coatimr 3840. tocik in $1*845-20 in 
filly-nine days, mure fli.-in a month. Why not Mart 
in This bu si ams in vour own town? Bfllri me it and women 
tro wild wiih etcthusiasm : bring tliuir friends, form clubs -ind 
fifty for hriura. Players sot pins -with lever — tia pin boy to employ. 
A lici-B can ho sat up nr taken down tiuickfy* Write fnr illnstratofl 
hr.nkli t ox plaining EASY PAYMENT PLAN. Sttad for ir to-dav* 

AMES ICON BOX BALL CO. 702 Van Buren Street. INDUSAPOUS, INDIANA 







T HAT’S what you do when you install a Kewanee 
System of Water Supply ! 

The Kewanee Pneumatic Tank is buried in the 
ground or located in the cellar— there is no elevated 
or attic tank to freeze, over-flow, leak or collapse— 
and the water is delivered by air pressure 
evenly and abundantly to all fixtures* Tem- 
perate in winter and cool in summer* 

Every country or suburban home can be 
provided with all the sanitary conveniences 
and comforts of the best city water system with 



The Kewanee Syste 
of Water Supply 



operation supplying water for country and suburban 
residences, clubs, farms, schools, pul die and private 
institutions, villages, etc. The Kewanee System is 
not an imitation— is not a substitute. It is the 
original water supply system involving the use n£ air pressure instead nf gravity pressure. 
Avoid cheap imitations. Look fur our trade mark and name plates on tanks and pumping 
machinery. Get the genuine and you will take no chances — we guarantee that, 

Kewanee Pumping Outfits _ _ - || 

Kewanee pumping outfit a are furnished 
for any Rpecial pumping requirements. The 
same technical skill and practical knowledge . 

required 1 develop and per;'- ct complete 
Kewanee Systems, are devoted to the solution \ 

of individual pumping problems. 

Ho tbant for tirpitri tDgin*erioi nr*ir*. Lrt u* ’ 

tiers 1 >in» loEvt yoitr water prcblMa, Write f«r «ur 

6^p«fT iflutnltJ CAtakiJtui 1 Ng 14. It ir free. t}Jrf ' ‘ . r J f«=HSsnS^ 

,t f j jV 

Kewanee Water Supply Co M Kewanee, III* x ;, 4 „ 

1212 Mnntr'fitt Building Chi<AfO. tit ■ 

1S66 Hu d* c n - Trrm inn 1 BiiiUiriR, SO Church Street, , ^ r v™ V'. f 7 

New York Cilv. 

30S Piamfird Bank Buiidins, Pittibuftf, fa. 




$1500 A YEAR FOR LIFE 

Any one who can Eparc £ 2.50 or more a month can purchase an undivided interest in our 
l^coo-acre rubber plantation in Tropical Mexico. 5-5*00 a month paid through the develop- 
ment period of our plantation, should hring jug art average revenue of $ 1,500 a year 
net profit long as you live and leave an annuity for your heirs. If you wish to save for 
old age or provide for the days when you f«| entitled to retire from constant Wotk, 
this k a most excellent opportunity. It is more profitable than lift insurance, and not so 
long to wait — safe as city real estate, yet not so costly * better than a savings bank, 
for the profit 11 greater. 

All wraith enmes Irom the earth and onr 15.000 acres well watered, accessible to markets 
and superintended by an experienced and capable American manager, should yield large 
rnd steadr profits. 

Wo arc changing the production of crude rubber from the primitive and destructive methods here* 
tofore employed by the natives to the most scientific and successful plan known to modern forestry 
There is nothing speculative about crude rubber. It can be sold every day to the year in any 
market in the world ai a price that has been steadily increasing for years. Fora quarter of a ecu* 
lury the world’s supply has been spoken for monllis before it reached the civilized marker. The 
price has doubled in a decade and the Question of future supply is of vast moment and can only Le 
solved by the scientific cultivation of the rubber tree. 

We are eng a tied in this immensely profitable industry on a large scale, having nearly one 
million rubber trees under cultivation which will be producing rubber in due time, 
i The unusual opportunity is now open to you to secure shares in our plantation. Each share rep- 
Oneof Our 15-MontJi* resen,s nn undivided interest in our land upon which we expcci to goon have growing at least 
Old Tree* 1^500.000 rubber trees and 500.000 cocoanut trees besides other tropical products. The great work 
we have accomplished absolutely assures the success of our enferprise. 

We have full and complete literatim? showing conclusive fncts. lopicaE figures nod definite references of good character, 
proving beyond any doubt that our proposition is bona fide, certain and profitable, 

it is worth your time to ask for our booklets. In justice to yourself you fthonld provide against the ravages of time, 
the chances of poverty and the misfortunes of ill health by making an investment and secunng a competent income that 
will cover all necessary living requirements. 

Write- for our booklet, "A bale and Profitable Investment " and satisfy yourself that our statements are correct. Over 
'900 people, after thoroughly investigating our proposition, have become associated with us in this great enterprise. 

Write to-day for facts which will put you In close touch with every detail of our plan. Our literature is sent free, and 
every request will receive immediate attention. 

CONSERVATIVE RUBBER PRODUCTION CO. 

975 Monad nock Building:, Sun Francisco. Cal. 



AGENTS — It’s Here at Last 




A stropper rlmt w|]I shar^n every kind of rarer blsileevor 

made ■ 11 ft Ln H utmkte. 



It Cost 515,000 to Perfect the Never-Fall 

Every owner mi EXPERT, CANNOT cm rtnuv Only take* 
3 fiilnute»i re n**LI ft. I non -Htralu by drawing rarer nrrnpfl 
pencil; UiuL dull* It Then glv^ It fi to K el rnk^F in strouper 
and it will nrlita hnkr. Arthur. Tnd., talked tn 21 men, Iday — 
■old 11. P milt «35Tia WK TV AN I' YOU mb nifaiit or Rtnle 
manager- tlrclit GIVEN. GET territory, 

\EVER-FAIL C0. t 101 1 Nicholas Bl%*. Toledo. Ohio 



A BIG QUEENSLAND TURTLE. — A pjmj of men w*n? reclin- 
ing In their tern by tiie flb near Benda hrrr. when they were mr* 

B ribed U nee a large turtle poke its bead In thE rnl ranee, raj n ttii 
irtUsh Auatfiilljiei After [he? Iifcd recovered from die *urprl*fl 

they set To w^i-h to rapture the turtle, and It took Ibe ur.lleii eiTnrli 
of tiff! of I lie to to turn the turtle ever on Hr buck, which they did 
with Elio alii of 11 rnpe and a Couple r f rears. A rope Wia KlidiM 
and It was kept n jirlMner till boxing day, when the raptor* 
IbiiuH'il thorn wlvvn riding on It up mid down the ratal. A Tier the 
novppy had worn off one of tfie member* 0 f the party mounted th* 
Lurllc'B lisck aeh! ert Us head Tor the mm. Jetting the rope 10. The 
lur lie, oppreoEaTing lr& releose. ejirrlfd It*, jockey uut to era. and the 
litter Flic! uiT n 3 : 1 3 let the turtle return tn [lie deep. 



A TELEPHONIC ERROR. — far. Hugo Tell, a quick, Irascible 
nri(*F.l of jl iseaiern town, bad nccAsJmi to 11 H-e the “long distance'* 
one day, and l brunch buitu" thIsmKi* "Cemral" was not n,*. prlli# os 
she ahnuld hiKL- been. The rctsmid Reril Leiuau fell It Ills duty l& 
call up the inspector and lerordlngiy did to, 

‘'W'lio is this I*' inquired the Inspector. 

'■Hugo Tell/" 6T1 ; i uuJ p-l l! y came the answer. 

“Whit did you flay! 1 '' Hskod Ike Inapecinr. 

'Huge Tell/" bawled the father, grow lop red In ihs fine, 
"l.ook here. air/ r came the reply of the InrefTlor. "this, la tint 
Ehe ill ace iu gel funny, and I want you to under si and tint no pro- 
fanity in allowed on this- line." 

And then the Iliac wu hot with explanations,- — Short fttorlra. 




DOWN 10- PFR MONTH 

Why wait for your Diamond until you have saved die price ? Pay for it by ihe 
Lyon Method* Lyota 1 ip rices ate fully 2D ■' i lower than any others, Lyon's Diamonds 
ure guarantiee! perfect blue-white* imported in the rough* cut find polished here to 
save import duties fltid middlemen 1 * profits. A written guarantee accompanies each 
Diamond. Von have the option for exchange of any time at full purchase price. All 
goods sent prepaid fof inspection* 10 'f discount forcath. Send now—today — 
for out catalogue No. splendidly illustrated. Established t 843* 

J* M, LYON <H CO. 71 Nassau St, New YorK 






ELCrN 



ELGIN WATCHES CREDit 



f*. s. Mffffrs, 

JV«, Tfarrfa-Oar O Jtw j j«tj 

The Hdujo that <b 11« inert 
Elicin Watchel than any other 
firm Ltl the world. 



BIG SPECIAL This Month 
17-Jewel Elgin only $14.12 

Let me 

send_you this High-Grade 
W£3 Genuine Elgin 17 -Jewel 
Watch in Hand Engraved 

9 ase on Free Trial. 

This watch has 17 genuine ruby jewels* micromet- 
ric regulator, patent Breguet hairspring; is factory 
tested, finely finished throughout and regulated to the 
second* 



\JU ^ ®i| Free Watch 
WW nit? Hmay Catalog. It tells all about 
our Easy Credit Plan and how we send Elgin 19-Jcw*l B* W. 
Raymond and 21 and 23-Jewel Elgin Veritaa everywhere on 
Free Trial* without security or one cent deposit. Positively Guaranteed to Pa« any Rail- 
road Inspection. 

We ask no security and no interest — just plain honesty among men* Our Elgin Watches 
are so well known and our CREDIT PLAN so Easy* Simple and Fair* that no matter 
where you live or how small your wages, we will trust you, so that you and every honest 
man and woman can own a High-Grade Elgin Watch in a beauitfui Guaranteed 25-year Gold 
Case and wear it while paying for it msuchstnal] payments that vou never miss the money* 

%7„?P% a p^ MONEY DOWN 

You assume no risk whatever in dealing with us, because, before you buy or pay one cent* 
we place the watch right in your own hands and let it do its own talking, Elgin Watches 
are made strong and accurate. They will stand hard usage and last a lifetime* This is 
the reason we can send thorn on approval and Guarantee Safe Delivery. If we were hand- 
ling a flimsy, off-brand watch we could not make this guarantee and sell them on credit* 

You Cannot Afford to Buy an Unknown* Off-Brand Watch at alii 

You cannot afford to buy a watch of any kind until you have our Catalog and Prices, 
for we are the LARGEST WATCH HOUSE IN AMERICA* 

We Sell Only Genuine Elgin Watches, and our Catalog contains the 
True Factory Description of Every High-Grade Elgin Watch made* It is Free* 



BARGAINS FOR WOMEN 

CVERY woman should send for 
our FREE Catalog* because it | 
w Hi pay you to have our Prices 
and Easy Credit Plan. It e nab Its 
you to buy Diamonds, Watches, 
Solid Cold Jewelry, Silverware, etc. 
and pay for thetu out cl your pin 
money, Write Today tor 
Catalog. &O It NOW! 

HARRIS-GOAR CO* 



Just Your Name 
and Address ™ 

will briaij you our ^ A TA f 

BfO 1 AtVVU 

and a photograph sod history" of the ^ 
El£3n Factory, Largest id the World. & 

Harris-GoarCd. 

1285 GRAND AVE. r , 

Kansas City, Mo. 



==®= 

Guaranteed Bonds 

Yielding 5 % to 6% 

Choice issues of Water Works and 
Irrigation Bonds fully guaranteed 
as to both principal and interest 
by T he American Water Works 
& Guarantee Company of Pitts- 
burgh. 

A soundj conservative investment. 
Denomi nations, $ i OQj £500,$. 1,000 

Write for the booklet— Address Dept. J 

J. S. & W. S. KUHN, Inc. 

INVESTMENT BANKERS 
Bank for Savings Building, Pittsburgh 

Philadelphia QicajD St. Lcmi* 





let nrn nri /11 water 
tbe UtiWlL motor 

DO YOUR WORK 

6 Incti Motor 

Improved Cr>lii*rnifr' 
t iun, a beo mbdy yrr- 
f flirt, puns your 
washing 'macblni- and 
* Imud rod citbiT thing*. 

Pi^sr fcir itua] ] lunti, 14 , 
b'.rte pow#r im J^-Inch 

pips, W |n lit lid a pt^sslLlr; 

1 bona power on 2-incli 
[lip*, 60 pound* press □ to, 

Sr w art prLfe, fkiN cash 
with crdflr. 

Nu. I4i*i Moth Motor* 
for grinding, |n>lilbll»g*n4 
1 mttiiig. Hud* lowing no* 
chJnns, fans, to it In Walli* 

(N, eH. rrif*wiib(mer7 p 
h j."!L u p wheat, 1 1 'I Vet Irtish 
ami pulley, (3.iHi. pfm I lliJ 
JHotor oui pulley only, 

J^-h{rtM power 
HI pauudi preside*. Im- 
j'»nd con 1 1 r 11 cl la d . 

Spoils, S.OUJ lb t.lHW r**- 
slulioni por mi nut*. Only 

KtrtaUflcaLly and IfiLtb an- 

I cully pnrfe^t am a] 5 aster 
]iM-U*r IJIauU-fnctUred, Pat- 
ented (imsM-uftl 1 m huikfl* 

It p«ii Me. Trupiatidi'U* 
nuLpui wirnnli th* [irlce. 

Mud i y bock fur any iraiA 



-6 -Inch 

Socket 

tYbacL 



CATALOGUE AND 
LARGE SHEET 
FREE 

DIVINE WATER MOTOR CO. 

D«ph T Uiica. New YarkiU. 3. A. 

For tbe Dime of yur local hardware or fool dealer, we ■will pund pan 
Ire* booklet ufl 1 Theory add Desiin of Water Motors," 




AfdAe a Gooef Income / 



optrtlifif a Etajdark Photo I’tiat Cunl Pilacblue. 1 FLiuto Portal Cards of 
any obirtf made and delivered on The *poT Jet IQ ini nu It I. No experience required — no dark 
room jiecetairy. All work dene in ite machine in open diy, Establish a preamble basin™ « 
l" me by open ine j Pay dirk Postal I'arlsr and W ^ L 1 - P AA J VLA A — - 

I lf money maker oh !be nm at fairs, etc. fflaKG UOOfl FlOliey* 
St*ntl »t mice Snr free eafatof and tample poet card 'hoe-ir^ fine work i be machine doc*. 
DAY DARK SPECIALTY COMPANY jes C Ttmpk Bldg,, st. Locii*. Mo. 







AGENTSiiSiila 



WINNER 



Yemng*a 2 SG Button Haiti Gau^ Knife sella ofl.| 

siHbt to women wbo m w, M ™, e, l. P ennoU, j 

M 1 1 wnukpe. Win. , made 1 13 , -J 7 Iil njio day 
olbf+re almost as much, Nn nrjfltig, nOj J 
tiilklnn, no caefl tn carry, fttuivd rtrm’t, 
compete. Sample Knife 10c. pOBtpwlii 

LI st of Rn phi Setters mailed FREE,' — 

« M YOUNG A CO., IIVOUMG'S bldg.; Chicago 



YOUR RAZOR ALWAYS SHARP 

X Buy no more razors. Pay no nan re honn bills. Shrt*e in 
comfort, Send oh vnur sjuiK 1 nt oni'A 

SEDELKE & COMANY. Depi, 15, ELYRIA, OHIO 



f eo 1 omi ronte for pin n tins 
nn <w rcjuly , A! v ai- rout" boo k . 
''Culture mid Profttaaf Oi ti- 
lts 1 iiL[. ,f wllh prices of M*d 

urul root*, free, Spml for it, 

n. BRANDT, Box 311 , BREMEN. €JHl(E 





BOOK ON DEVELOPERS 



with cverr order of 

ENSIGN FILMS 

HABFF DEVELOPERS 
IMPERIAL PLATES SUSSEX PAPER 

Frt'« ratalAgnc on r»'i| 0 Jt , at 

C. dennert. Dept. A 

HEW YORK, *4-1* E«t ISlh St, 
CHICAGO. SO-tA Stat* SL 



WHEN ELIZABETH WAS A NEW JERSEY C I T¥.— AcenrdJitij 
let & (Tory tnld *t a brmqutt tbr other erpnlHB. flic wife ^f n [irrrm- 
Itihit bualnnn titan over In Ni'H 1 Jersey, Went Into Hip private 
liiial FtiMA ntflr’P of her Iniibsud rturititf hi* lempornry a Vip^ii r-s? re- 
cenhly, nml sut down lo wilt fur him. A few minutes later the 
telephone ruhff, ami wlfry M'tzml th? rerfSr^r. 

"This la Kliaitheth / 4 sahl the een tie folce at the other end of the 
line, “and [ wnm 111 ijHFnk la Mr. .Smith. " 

"Mr. Smith la but in.” answered r lie good lady In culd, hnrd 
mm, '"Whatever you lmvc to any muy he bolIiL Hi nje.' r 

“You wtm"i do." h\ba tiic prom pi reply. “I niual aptali in Mr. 
Rmllh." 

“Look here, joutie h dy." rugifUlly exclaimed fifty, “I sm Mm. 
NmlUi. and I want In knuW Hi ms y«u hi? [tint calls up my buskind 
fend Lnsiala on EsIhlUlf in lilm." 

“J Hill I lie telephone ntKrrutiir ml EUrnheth, J ’ fiireelTy rqiUd (be 
rtilei at ills? nther cim! of the wire. — The Telephone News- 




Homes and Invesimems 




fln.J i 



FOR SALE— 3/xao pfop- 
turn m Ibt city and nearby 
■iiici. Free Silci Luc ca buyen 
llrr»- Adilirinnil projKflier tor new Safe* Lin. 

WASHINGTON SKETCH BOOK 

1*4 pagEi, |,dia pichiiH — pahlic men, buiJilLnfl, viewi. 
etc. Ten tmUlnr [Mitigr, Sr* PUT Special Ay«U tn your 
lu wo or tor toll mlormiiion iddmi 

AM ERIC AH ntALTT CO-, WAfettlKfilTGlf, *- O, 




BARODA DIAMONDS 

Flash like the ffeoulnB— »t 1/30 the cast 
SOLID GOLD MOUNTINGS 

ipert «i 

6«utoc 



Hand w 44 tot »nd «J 
litem Bril, Uitn pay. CiOki EREK 1'atenl 
hint D*ug« Intludsd for 6 two-»al itunjil. 

Ue^Ji CMetL H.UI Nirih Mile 







INd An* Rparlp Ift Cl»nrf nn Annnwal A ™y Diamond, Watrh or other piece of Jewelry yon may 

WE ftre neduy ID JtllU Vii Ap^l lavai wleet fr[>m 0ar catalogf. Examine it eurefully, If not 4/ *iU Tl 

entirely eatlBlftctory, return it. We pay all ctiarpes and take all risks. We Lave absolute 
faltb In our poods, beota^ we knew that they are the very be*t (1 minty and LUghust ft ratio ol workmanship. 

Vniif find if ie fiAAil wilh Inflk ^ are honest, It makog no difference where you Live or whether you are n 
IUIH tlrlllL ij VUvU irlUl turns mod est employe Or wealthy employer; all we ask is honeet Intention b and |?ood 
faith. The Loftis Credit System makes your credit good by adjusting the terms of payment to meet your In- 
Come. It is the most popular and successful Credit System in the world* because it Is Prompt,. Simple and Con- 
fidential. 

Ufrila fnr fltir Nauj R3jt falulnii The finest ever Issued, containing over I, (500 illustrations of Beautiful Diamond 
ITrilli ilfl UJI new big T_a toiirg, Ktuuj, Fins, Brooches, etc,, ranging in price from flO.OO to ftfOO.QU. High Grade 
Elgin and Waltham Watches, Ladles’ nod Gent’s pize T irom l&.QQ to flflOLQO* and all other kinds of Jewelry, filLver- 
wtire, eie, Select uhf erticle you wish and it will be scot on approval. If entirely satisfactory, retain It, paying 1 
pno-hlth cash and the balance in eight, equal monthly payments, llama ruber, there 1-^ no interest to pay, 

^ Uhimomta jlh hit Investment it-t butter tlian n ueind bnak.btciiDiB 
Bj^L B^Bh U.4-y pay feur time* UhD riLoft jnUiTwh Tbitijr H r-Q 1 BtrUU i UK in Tnlu."! frulft 

HRS" 1 * HBHEWSs raH fljg Sy ID tn net cauat cm: ti jas-r. Tbar iu btttcf Vian f^ni tilatc. lidcsufia juu can 

H B H realize t bait fall value at Aay hate at Lb* hi Klical mu-Mt prlp*. 

K| ocbcatau..; is racE. warns fan it run At, 

THE OLD REUARLE ORIGINAL DIAMOND and WATCH CREDIT HOUSE 

B B B l^eut. G1T3 SJ'* to 1*8 State St., Cliin nffo, III, 

V B B H BEAHCH 0TOBE3— Pitttbttfff, P*, Ud fit. Loni« r Mo. 



LOFTIS SYSTEM 





The Automatic Pocket Lighter 

A wonderful addition to your 
[rfisonui tq uipmrnt, No nred to 
hunt a match* This scnEilioriaL adap- 
tation of a scientific fact lias produced a 
] i itle instrument that is ready to give a 
cencrous flame whenever called upon, and does it 
safely, wi l bout smote, dirt or offcEjaive 
indispensable convenience for the smoker. Sent 
in h.indsmnc full nickel finish to any add. on receipt 50c, 
1:11 AS, A, BEACH, 130 Sherman Atp,, Newark, N* J 



LIVING IN A STUMP HOUSE.— In the state r,t Washington the 
trees nr the pine family grow to u great site acid height. Several 
YVhFB ago a mall named Humphreys seeded an a piece af land lo- 
o 1 1 Eii near the town of (’beiiaUa, In Lew la county. One day he 
discover ad a tremendotia cedar tree cm his land, bar] rig a largci hoi- 
low. The fjrent tree ^^4 cut Off MrtH' distance alNive the ground, 
and. the tnn nf |he stump mada perfectly level. Over the hip was 
built a neat board roof, (hen a rough celling was constructed over- 
head tn keep mt i ti a eoid. Tlio w^lls in places were quite tblefes. 
tint those were lie wed down lo a uniform width. Flooring was laid 
mid doord hung, and Clio family moved in. Several square hdlea 
were cut through the slump walla and filled wllh plajjg. thus pm- 
vidiciH light. The pinmp is still being used as a home. 




/ 2000^6 PROFIT 

Here's an oppurtuniiy, lo a clean 
leicctiniAtc business, to dear 2000® on 
an investment of 7 cents, day niter day, 

THE EMPIRE 

CANDY fLOSS 

MACHINE 

will do if for you. For five years it has 
this big money for others at gtrcL-l: fairs, race 
tracks, summer resorts or Any whore a crowd 
co Meets. A pound of sugar makes 30 five - 
cent packages o I candy floss, w hich sells like 
hot takes in a blizzard. If interested ask 
for catalog 13, 

Empire Candy FKqsc Machine Co., 



Aik 

iat 

ipec»l 
c*tilo$ 
fur pip- 
corn, 
peanitl 
^wkusteri* 
iCMzrcam 
cone 

lumrhiticB. 

A tl 

WiniieiJ, 



Fiahcr Bldg, t Chicago* HI- 




The "Best” Li^htund Lighting System makes and burns 
its own gas. Operates any number of lights. Lamps from 
IOO to 2,000 candle power; made in 200 different styles. 
A beautiful, steady light* brighter than electricity or acery- 
lene, and cheaper than kerosene. C_ Catalog atid estimate of 
the cost of installing the " Best” System in churches* of- 
fices, factories* stores, and residences furnished on request. 
Write fo-da_y + C,Ag e 0T5 wanted everywhere. 

THE BEST LIGHT CO. 

L 324 EAST FIFTH ST., CANTON, OHIO 






Hunt the World Over 

for a smooth edge boot form card t and you will find but one 

PEERLESS PATENT BOOK FORM CARD 

The card fs not perforated. Yon will ncTer cea&ti to grinder ai its per- 
fcctinn and delight in iis attractiveness. Men jmd concerns of quality 
use these cards exclusively. You haven’t used them because they 
have not been brought to your attention. 

Send for * Sample Tab To-day nbd detarh (he Cards, Beautifully 
engraved, they are the best the world attends in card*. 

The JOHN B. WIGGINS CO. Quality House 

17-19 Enil Adams Street, CHICAGO 
Engravers Die Embossers Plate Printers OUR SMART card in CASE 




Price 

$ 12.00 



SAVE ROOM, 
TIME, MONEY 



^1"“! convenient and 
p r a e % i a n I low - prlcftl 
Typewriter Stand on the 
' market. Made or tinted 
Oak, line fiotdi-n 
j flnlsli, ti. In* Jong, 24 in- 
side, Typewriter Table 
I la SJ In. long. 150 in. bit'll; 
Pedestal rn in. hltfti; has 
] three dm«fcrs and ex ten 

_J*(on slide; Paper Cabinet 

Shelvefl ! i . &x IJf in.; Cabinet hue 
Roll Curtain Front and Copy 
Holder. Shipped K. il, ; PUE together with adrbwiL 
Frlc* 1J1.D0 (iE faetOTj , 
ii " - f" r our b iff CnUiia/} 2H --f *w-w> — icff h im owey 
*a«Mp jirUrtJt on QjJlYv Dcute, Chain, tic., rtf. 

We. mikti School, Church and Opart SbbEi, loifge *nd Sink Fumifura. 

E. M, STAFFORD MFG* C0* T 248 Adams SL, CHICAGO. I’Ll 



POSTAL SCALE $1 00 



Telle at a Fltnca pogu^e in rents on all mall 
matter. Capacity. I pound by half ounces, 3 
iuchcfl high. CnlBdurvn itieeiaiiip bill* We 
make flnvertl fftyjea for the office, Rtnru ami 
lnrgo buel □ psr b on ho®, na wt 11 an th e Individ mil 
desk, Ciatnlogue S free, showing 13 styles. 

PELOrZE SCALE & MFG CO. 

#KMUJ Ohio Street CKIOAOO 



PULLMAN SQQ 5 



HIGH GRADE TTPZ WRITER 



2 a 






Kkpreas preiiiild fur n in 
do ya I rink I fo^l.w «tnl « H i oh 
like I ho t* I Oil kind. iLna lii' U 

Ioh* part* Bi mplA; dunliK menhanl^ 

jillv |i<. rfiM't , A tyjolioi machine* with nnlver^nl kc*y 
hoard. VV^ighi but 1 1 round*. fcaavu fcijU, ir'uJjy gnar- 
ririLffr-.i one year. Brakldt free, 

3t!i\TbiMit;ni t> Ann a Co., Chicago 
M i..’ JjLi:^iai llflii'snn fthd Wa-h in y-ton H lq, ^ 








TYPEWRITER BARGAINS 







110.0) lo f65.(IO, Mnny of thcwisulchi *i« 
hnce Ihviq in uw I(-hjj t him nintf it.iys, mm 
□RKSHf.t uj! tn'W, mid we KHuniEitet' them 

to Kirp e vrt I y tho «l tut- ju-rvle . \ VV r i Le 

tin I « fore you buy, ntatLhtf niakeof mu* 
chine you [ifpfor. We wj]l rivh. you I he 
tytiewrifer tm run tun ever offered, 

uubjent to untiuinatiaiL 



iK—t [ J [M 

■hipped 

McLaughlin Typewriter £x. 

191 Ozark Bldg. SL Louis, Mo. 



TYPEWRITERS 



ALL MAKES KEBUtLT at ?* to M mann* 
fAL’tnrcrV prices. kenttMi nnywhere Or sold oil 
:i mnniha' BupromL Write Tor our money 
bhcK gUiirflltteu, ulrft Catalogin' mid j'-pcci.u] 
Price List. 

R II Tli W ELL-B 1RNES CO*, 12t>7 Baldwin Bldg.. Clikagu, III* 




TYPEWRITERS 



MAKES 



Ail Urn St.tndird Mii'lilncs Htit.p at KHVH-Ii ASt- 
WlilinK at PRItKS, alluwuu bi.M'i,L 

Tn IITIT OS riUtK. Bliinpsii with pritlle(e nt 

- - WhSi^ * l J ri._J.-l T 




EUGENE D1ETZCEN CO 

Drawing Material 
Surveying Instrument a 

181 MoarOf Street, Chicago 
Nan York San Franoiioo New Orl 



Toronto 

Catalogue "F" on application 



A full line of 

Dr aw mg Paper 
Tracing Paper 
Tracing Cloth 
Blueprint Paper 

Everything for 
Drafting >nd Surveying < 




BLACK* "VULCAN” STYLO PENS 




The ONLY perfect^ XKm-leakable stvlo 
pens at a moderate price* 



By 
mail, 

postpaid upon 
receipt of price. 



.oo 



Agents 

Wanted 



J. C. ULLRICH & CO., h* □nl adorers 

Thames BuUdimr 135 Greenwich Street* NEW YORK 




ANTI-NICOTINE 

*'Get the Pleasure 
Without ihe Poison” 

iTnvIa Nark ik-i;.) 

QCa 3 FOR 
wOO $1*00 



this fine 

IMPORTED 
FANCY CARVED 

ANTI-NICOTINE 

SCOTCH PIPE 



£cnl praym-id inyvlcn. 
I jk, 1( v an , I cd ton ilk.-- Movr- 
KcIlbdizl. A ti* -i r! 1 k<i ft ic.idiin 
it mi |t» , -np* DM rvhI. 

Ton ndvt-r hitd such na enjay- 
flMti Klrujte* H j, hr y |jK«b if mri 
wiilirnrinry. Order 3 Today* 

K+ MENCES 

327 N, 7th st., St, Letil*. Mo. 




•isnurjEz 

l>DP HI liny Trim] n( 
Ihtr Ei|H' 1 ih(-, I f is s an 
A OTbH * rit’C! AliBl y. i l an -I 
n lturtETTraG Device 

Iliii . Ls:ij-:i LIld d Lnld Ln 

zt'm iXifB the lvaik of 
hiffh-ririi-efl much i nr j a 2 
year wufutex OuaitAK- 
TKE.6ih-c ’J Hffur to o^Bnta 

filYB iURmadw.. NV 






GEARS 

INTERNAL and 
EXTERNAL of alt kinds 

Ask for Catalog 

Grant 41 * "Tr**ti** 

on GEARS" ■ dollar 



Philadelphia GEAR Works, tn«. 



GEO. B. GRANT, Pres. & M, E. Philadelphia 

DIES AND TOOLS 



First class facilities, Reason able prices. 
Send us your drawings or model fur estimate. 



THE VOTE-RERCER CO. 

LaCroase, Wisconsin 



REGAL MODEL WORKS 

J, t, M. PATERSON , Phop, 
i 192-194 $, CLARK ST., CHICAGO 
f WarkFAf Medals; Ejssermcrtal Wert; Spsdsi Machinery; Milal 

> fptGiiillt&; E.Jcl Ideal Michanitna; Mechanic^ MuUcur lovtru- 
meoUi Jmnleminlt; Metal N Herat: BeirWhedt; Dies; T&oh; 
EihibSts; NoieMles; Designs; MeeJianit&ISiiiiphcs; OemBib 
ttnllvt Models far Salesmen end Paleni Office: Pat- 
l anti and intent I on* Defelapaif and Come Feted, ft". 



Let Us Be Your Factory 

We inEmufcictura Novelties and construct Special Ma* 
clilnory to order; do Model and Experimental Workatao. 
AV rite ns today about that Idea, Our ad vice and prices 
free for the askings 

ACORN BRASS MFG* CO. 



St North Peoria Street CHICAGO, ILL, 



i OIE MODELS SPLOIAL 

WOttK TOOLS MJtGHlfHCCV 

i- Bipd* ™i*J. wa ran nil, il. ' 

ST flMPIhfi AhO LLbOTRIC WOBhh 

1 SJ 1 « h. Jalfirmn Mi-vvl, Mlcd|o Kl 



“MODELS and SUPPLIES” 

We make working models of yonr invention after drawing 
and description and charg'd moderate and fixed plica ter 
them. Experience, skill and modern equipped Hhop enable 
us to satisfy and assist you. Send 4c for our Illustrated eat- 
aloe tie of appliances ter models. 

THE PIERCE MODEL WORKS 

Kf? 5 lit Ave.* Industry Uuilding, Chicago, 111, 



MODELS and GEARS 

INVENTIONS PERFECTED 

Catalogs Free - send *c stamps 
UNION MODEL WORKS. 191 South Clark St , Chicago, HI. 



WHEN YOU WANT ANYTHING AND DON'T KNOW 
WHERE TO FIND IT— WRITE BUREAU OF 
INFORMATION, POPULAR MECHANICS, CHICAGO 



BRAZING and SOLDERING 

p r James v. iiutuitT 

T!s- only ty., ik tiwit slinw* yna just h, t*> hm.ud.l4 1 inf Job of LifaE b ns 
ef Mile nrine that fiiinok ft Virus ; t,-lla you what Tniiiimti «», lut* i*> 
!is a!k s a f u r a#cjr i f n DtsJ ,>ne. Full uf klnka Fourth rditirpu. Prie* Si-fM’. 

Popular Mechanics, Book Dept., 225 Washington SI., Chicago 




SECURED OR FEE RETURNED 

cum it i arrro free search df patent 

OrLLl/lL Uf f tilt OFFICE RECORDS 



Send us ?i model, photo era jib or sketch find description 
of your inveniion. :inil tvr wilt make a. Fret Search oE the 
Fafenf Office Records lo ascertain d it is [intent able, II we 
re port tin - invention pa tom able, we will gu ft ran tee to 
obtain ei patent or return onr fee, and will furnish a certifi- 
cate of patentability backed by il bonded contract to that 
ellect. 

This CrrlLllcute of Pntcnlatitllty will prolctl 

the inventor and serve us psrool o! the inven- 
tion until Hie case can be filed in the If, S, 

I’atcnl Ofllce. 

OBTAINING ASSISTANCE FOR INVENTORS 

Qur certificate is of great asthmnet to inventors who 
require financial aid to obtain patents. It is useless to 
attempt to interest capital unless positive evidence is fur- 
nished that the invention is patentable. Uur certificate 
gives this necessary assurance. 

OUR FOUR BOOKS MAILED FREE 

To any address. Send tor these bocks; tbe finest publica- 
tions ever issued lor free distribution, 

HOW TO OBTAIN A PATENT 

Our illustrated eighty- pace Guide Book is an invaluable 
book of reference for inventors, ami contains 10U median’ 
ical movements Illustrated and described^ 

FORTUNES IN PATENTS 

Tells how te invent for profit, and gives history of sue 
cessful inventions, 

WHAT TO INVENT 

Contains a valuable list of Inventions Wanted and sug- 
gestions- concerning profitable fields of invention. Also 
information regarding prizes offered for inventions, among 
which is a 

PRIZE OF ONE MILLION DOLLARS 

offered for one invention, and $10*000 lor others, 

PATENTS THAT PAY 

Contains fac-almiles of unsolicited letters from onr 
clients who have bui.lt up profitable enterprises founded 
upon patents procured by us, Also jndoree men ts from 
prominent inventors, manufacturers. Smatrus. Congress- 
men. Governors, etc, 

WE ADVERTISE OUR CLIENTS’ INVENTIONS FREE 

in a list of Sunday newspapers With two million circula- 
tion. and in the World 1 sj^mgrtss. Sample Copy Free, 

We also send a 

LIST OF PATENT BUYERS 

We not only save you time and money m securing pat- 
ents. but obtain patents i\ Inch PROTECT the invention 
and FAY. After the patent is granted we assist you 

TO SELL YOUR PATENT 



REFERENCES: 



SottCind Nadnnjil Hank. IV juh Lnptnn, L>. <7. 
t-L t.i. Liiinu 4 €ft, Washington, I>. C. 

HuietllltorT Glfliw Co., Kimithlioti; Hu. 

Hchrade Cutlery Co,, Wnl den. Ji. V. 

(Turn A Atki .nur-n, Hi'w*-,., Fiui Hilor^, Roeli Enter, ?■". Y. 
Kochefller Kotorv l'i i rti p t ’-o,, Rwli'^tPr, N. Y, 

Lmm-iice Mil In, Altera, Hetl S|ic-yrL'ls* ,*1 E-Erookt 1 ari 1 , J'.nfiSt-- 
w<mhJ. X. J, 

The Mel Tin Ctiliici- ijtiiI Si urn ill I nisi., Co., Scrim ten. Pa, 
ibimoti Mfu. Co.. M fgrs. “Minting Li il k ’ T > I -nr SH Difunre- 
armory Howling Green, k y. 

Mcwlern Cm finer Oi, 31 fgrK Cannltig Machinery jvtut (’.in- 
ner* rinppliei, Bri'lj^port Ain. 

OIihuS k Green, Mfgr&^ruleri and Mathematical hi^n.. 104 
Ferry St. , Jersey llity. N. ,1. 

The Pnoumntic Vi Ht«r Lift, Power s Irrigation Cq„Coinuiorr 

ctnl Hide., Detivfjr, I’olo, 

The 1- Vale Mfft Co., Alters. Cnrsieiuenj' Tai>lBL Cut- 
lerj. Kitchen and Tahlewarci Yal ' -v i l le . Conn, 

National InsuiJating A Miinufaeturing Co,. I niinnniiolis Ind. 
The Auguatfl W rig lit Shoe Oo.. PeterNbura, Ya. 

>liehiii!Jtn Tobacco Work*. Adrian, Mich. 

Union Triiiili if Hag On,* ^anehBKter. 3 a* 

Tbo Artiits 4 Morli'I Piirttt Ore, 80S PrTJipisrt fit (ItETelabil, O, 
Hygienic He novating <V>., t!6l vv. ftid Hi , rhleaao. lit. 

Tte Culver Novel ty Co-, I>, R- Ybning* Trew., CuItuc. 1*4 



VICTOR J, EVANS & CO. 

( F-nruierly Evans, Wilkenni On.) 

Main Of I ices. 2«0"r' Street, N, W. w Washington, D. C* 



PATENT 

WHAT YOU 

I N V ENT 

Constant Demand for Good Inventions 



OUR NEW BOOK 

Gives full information in Patent Matters ana tells the difference 
between PROTECTIVE and NON-PROTECTIVE Patents. 



You cannot afford to be without it. We will mail it Free* together with list of 

What to Invent and History of Successful Invention; 



WRITE FOR THEM 



We give you a guar- 
antee cf proper service 

SEND US A SKETCH 

of your invention for our free 
opinion as to its patentability 

Patents of our clients advertised in 
prominent dailies at our expense. 




q Kendall Banning, Eastern Editor < 
SYSTEM, the most prominent magazin 
for Manufacturers and Business men, say 
“Accept my thanks for your booklet o 
Patents* Both typographically and editoi 
ially it is an attractive and instructive piec 
of work* It is quite possible that I MA' 

REFER TO YOUR BOOKLE J 
FOR INFORMATION WHIG* 
MAY BE EMBODIED IN EDI 
TORIAL ITEMS “ 



Conscientious Service 



Ask for Our Reference: 



WOODWARD & CHANDLEE 

"PROTECTIVE PATENTS" 

1255 F Street, Washington, D. G 



Registered Attorneys 




PATENTS 



Secured Promptly and with special regard 
to the legal protection of the invention 



HAND BOOK; FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST 



C. L. PARKER, Patent Lawyer 

Patents, Caveats, T rade Marks, Copy rights, Report# a# to Patentability, Validity and 
infringement. Patent Suita Conducted In all States 

l REFERENCES : Ajnerleari Tire Uo. t Llpplncott Pencil Co., Automatic Vending Machine Co., International Orn Tr^at* 
K Machinery Uo.,trlotje MtwhlooHUd Stamping Co„ Metal Man uf act tiring Co., Builders Iren Foundry, Morgan Machine 
id Engineering Co., Berkshire Specialty Co M Stowart Window shade Co., Macon Shear Co*, Acme Canopy Co,, OabL-3 
; iiufui I tiring Co., Coat Implement Co., Colombo# Baggy Co., National Index Co., Handy Box Co. .Iron -Ola Co., By-ProU- 
!ts t hemb-a l Co., Alabama It rowing Co„ National Oflaet Co,, Anti soptlc supply Co., Floor Clean Co., Fat Product.# Itijiin- 
S Ccn, Richmond Electric Co., Railway Surface Contact Suppling Co., National Electric Works, Modern Electric Co, 



Mr. Parker on November l, lflGa, after having been a member of the Examining Corps of the U* B. Patent Office for over 
re years, resigned bis position as examiner to take up the practice of patent Law, 



ddress 210 Met] ILL BUILDING 

PATENTS 



Careful attention gi ven to the prosecution of buslnasa before 
>• patent office. Patents procured and no mtornoT fen c»Ur4 
if un til patftEtt in jCluivt'il. rears experience-) Write 
ir “Inventor's Guide/ 1 Addrefio 

Fr&nKHa H, Hough 

t mihinfltnn Lam £*- Trust Bid if,. Washington, D. C. 

NEW BOOKS 

ELECTRIC RAILWAY POWER STATIONS.— Tty faMr» F 

rt 1 1 ^ ■ M. E. r|(Ul| : IIIub.. : 71S [ip„ Fried. Trejtla uf Hit? 

riir.il ctaliort, with ita iiHuitm rippllfiiif for ihe worn nu leal enn- 
■mixlku Iff f«dl, and liie pTodUctlqli of beat. Ita machlnea of vari- 
i" t >•[*■», sneli ep at cam englntu l reciprocal Ins and luiiilru: l. icna 
u r |qci rrf all hinds, and oibtr forms of prlmr movers, Fnu“lkfiil 
■•I written from the 1 fUaTuljailiK of the? Operating muiiiwr, Fr*d- 
■| k J. Drake. rM-Cafu. 



HARPER'S MACHINERY BOOK FOR BOYS.— By Jouph H 
itamn With n I HdiOli n rj ■ >f .Utx'JmiiiCJil TenUA, t'luILt; UIlls. ■ 
pp. Prise. 51.Tr,- KvfdndriK in Rlmpip ri nil prni.'llrnl lilJi liiirf. 
A* tmjlB End general outfit nteeMnrv Lu the boy I titer ftHed In rru- 
i ■ . ft n,d the elementary prlnclpLea. ilien slimvis what the boy 

l marl r can dcj rendUr mrut fhexperndvcly. A working handbook, 
heel npnn actual rapelfeurM and result*. Harper & It rentiers, 
erc V ork. 



COPPER WORK.- by Aiig^uls F, Rp>ge. Cloth; Ulus-: 123 pp 
t U.. r >h. An 111 usl rulerj tell Vaik fur teachers and slildi iil h 
the cniinuiil area. Slur tiles neeeMiiry equipment find mres de- 
lillhl description ff-r (he execution of many designs. The UavLi 
'rr'i';. Worcester* Musa. 



AUTOMATIC SCF €W MACHINES AND THEIR TOOLS.- Ry 

L, Goodrich and F. A Stanley. Hot It: Ulus. ; 253 PP. Trice, 



AT ENTS 



P 

Valuable Book on FoTenl# FBEE. Telia howto acentq 
Ha them at low ciwt, I! ■>** ttm'U a Patent and What to 

Invent for Profit. Give* Mfttihjinicfll UcTeniehte 1 a- 
fnlnabln Tc Inventor*. Full nf Mntiey -M akibg Patent inforlDb 
lien.. NEW BODE t KT-L to all who Write, 

O’MEARA & BROCK, Patent Attye., 

IB f, eTRCXT. WAfikfNtTOH. D, fl. 



WASHINGTON, D. C. 



Patents 

Trade -Marks 
Copyrights 

T H E value of a patent 
depend# nn the expert 
prtt«n Ulion of the 
claim# that cdvct it. The 
value of your idea may he 
enormously in creased by 
y k i 1 1 1 ii I hanrfhiiK of your 
application. My Long experi* 

| once in the Patent Office, and 

| in handling exclusively a 1 1 

classes of applications, gives 
my clients every possible ad- 
vantage without extra cost. 
Valuable booklets on Patents, 
Trade M arks, D e s i k n s anti 
Lc-pynj} hts scut on request. 

LANGDON MOORE. 

9th and F S|s,, WulliDfl*D, IL C. 

Ei-Awl gjnailB T, IT. b. FaL Off. 



™ INVENTOR'S UNIVERSAL EDUCATOR 

TILLS ALL ABOUT P1HHT5, 

HOW TO ti£CLfR£ THEM. HA# 

600 MECHANICAL MOVEMENTS 
also 50 PERPETUAL MOTIONS 

J£v*ry tnvontnr ahould have n enpy. Price $1.00 by moll 
Addreat 

F* C. R1ETERICH, Ouray Bldg,, Washingtoii, D, C. 



PATENTS 



THAT PROTECT and PAY 

Send for FREE 85-page book. 
Advice free. Terms reasona- 



ble, Highest references- Best results. 



Recommended Patent Lawyer in the Bankers' Register and special list of selected lawyers. 
Also in Martindalc'fli Law Directory, Sharp & Alletnan’s Directory of Lawyers, The 
Gast-Paul Directory of Lawyer** and Kime"* International Law Directory, 



ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Member of the Ear of the United Stale# Supreme Court and all of the other Courts in the District of Columbia 



A large list of strong recommendations furnished free 



WATSON E. COLEMAN. Patent Lawyer. 6 1 2 F SLH.W.. Washington. D.C 




Registered Patent Attorney. Palenf Litigation, vxr ■■ Mrk 

Patent Lawyer W 3Sn.,D, 



FREE 

TWO BOOKS: 

61-Pki« 

‘Inventor's Guide” 

A_ND — 

SO-Pagt “Proid ot 

“Fortunes in Patcnls* 

"What and How la Invent" 



-> £tf“rrolect Your Idea! 



PATENTS™ PAY 

H Mv nptr ,f 



My Trade-Mark 1 

u 7T5ur imiirtss nfill ha*vt my peruanai attention /*• — £. E m W w 



The nboTf-^niitJui:! bonks 
ttI] 1 Lul] you Hljw to Secure 
Money to ''Patent’’ Your 
! oventinn jHow to SelJ Your 
Pulem, and ALL about the 



FREE: I WSpecial Offer: 



Great Success ol 
My Clients 



Trade-Harltf, Copyrights. 
Prints. Labels Registered 



Prims, Labels RegMc 

advice free 



Correspondence Solicited 



Send me sketches or drawing or model and de- 
scription of your idea or invention for FREE 
examination of U* S. PATENT OFFICE Records 
and report as to patentability of the same;— to 
find out as to whether you are entitled to a pat- 
ent will not cost anything;— then* if your in- 
vention is new, upon receiving instructions, I 
will prepare ALL necessary (application) papers* 
DO THIS AND SAVE TIME AND MONEY! 



WRITE NOW! 



References: 



American Latins. a 1 Bank 
W tw h i nc f 1 hi. IJ , 
Little Otiint H i;. I'l-i'-sf! 

1 - 1 1 1 1 1 ‘i'tniJ 

Gray Lithograph Co-, 

Now Ynrlr City. N. 

Farm Off 51 Tk Cm . 

Norfolk. V 



Nut* Era MTn On , 

l''iiir cit-J.i, low 



Thp I'r: rt St J l.'i C-u 

l.lkliLltomrt City, Okl 

Bell Show frbi i Go, 



Sigourney. 1 

The Oa m p ( ' mi ! 1 1 i r 1 V ■ .. 



('Ic-TL'Iitcul. 

The Iowa MT«Cn. 

Orkulrnwa. ] 
Stim'i Allen 4 0i m WtO 
1 in il^tE] In, N, 
The Qbt] I'.ii'i’tric t’a, 
Akron. 

Superior MTa On.. 

Hidu$y t 

Tiilnum Tel. Fnle da, 

« 'hi t Horan City, Okl 

Bernhard I ui'-r 

ricutBO, 

L A UHtrla.il LiEt^ar 

Oompouml Motor Pa. 

I I n ^>k]yn, TL 



MY FEE RETURNED IF "PATENT" IS NOT ALLOWED! 



Oieo above Lkt ol Before nrea — THEY TALK li 

HIGH-CLASS WORK EXCELLENT TESTIMONIALS 

Successful Clienta in Every Section. of the V. ti. 

Ei pert— Prom pi Services. Highest References. 1171 F Street, N. W. 



T YOUR IDEAS 

flttO t Mll» for onelnrenflno; 
anuihrr jW,GQI>. Book f ‘lIow to 
aPiucni rt A “What in Invent” 
free. Send rough nkctch for 
report as to paten tabtli tv. We ndver- 
Useyour patentfor g ale at oar expense. 
Patent Obtained or Fee Returned* 
CHANDLEE *. CHANOLEE. Patent Atfy* 
930 F, Street, ashing! on, f). a 





an.! PATENTS THAT PROTECT 

yilM-ii.i c! la nil pImiImilijU* firrCLl*. W ilti tel 
H ' r i : ! i ■ i ■ 1 > 1 hi * m 1 1 1 , h m ri uli' in i : i j i * li 

fr. «rfrr. • I.- 1 ■■111*. J> S. &. A, s. LACEY 
Dtpt. *a. w^hiuataft. D. c. t: tt.it>. ti so 



PATENTS YOUR^DEAS 

Svml for Inventor 1 a Primer 
Contingent terms if preferred. Patent advertised free. 
Milo B. Slovens & Co., Established IHJI4, 
S£5t40i St, , Washington, D. C* 

Branches at Chicago, Cleveland, Detroit. 



PATENTS and TRADE-MARKS 

fiCKul work at iimuU cost 

H. A. ROBlNETTlit Registered Patent Attorney, 
McGill Bldg. Wash. D. C, 



INVENTIONS— How to Protect. Set! »nd Buy Them 

by F. R Vt riuht, price 2Se iHMtMld 

POPULAR MECHANICS BOOK DEPT.. - CHICAGO 



ATENTS 

•reared or fee returned. WHITE FOR $5.00 Free 
Coupon discount on Allarnty 1 ! Fee. Free report 
wm a» in patentability, Semi sketch of your invention. 

HIGHEST REFERENCES R. A. BOSWELL & CO. 

LUNG EXPERIENCE p ran nr BaDdlnn. Wtihhalm. B-C, 



1 3. (HI. A CuHiprieiieiiBire IrcdtJae fur (be laol dwlsner, r ralmni 
fureia.m anil machine nperator Doe sec l tan of Hie tvrj rk Is iIoto 
(o Tfirlo'JA typfa of machine* and their ctniBlnielitra, 'Cmm! •, 
f(|U In 1 1 ifi 1 1 Sl method* u( I'atnniinp:, (tf. ■ the ntJicr deals «'Hli I 
lit dL'lail. FULL I'yb. Cb,* New York, 

TH^ DESIGN AND CONSTRUCTION OF INDUCTION COt 

— Hy A. h'rerlerk'k C'DUltia. Ckili; i!lu&. ■ 372 pp. Price, i - 
Treats nf eijrbi JJITcrcjU sires a-f calls, varying fri'ln a 'null 
chin LI sparks. Id a liinrc utic ulvluj.' IMn. nparka. T| 

Varlmis-atzed eulLh arc Include l Ins i 1 1 n-t- npeclflc dCfll«na, afid c 
pfiiiv-M ].s lob! it> fJi sily r"lM[?s L-litiLslble lurtKim^#. tuJtetheF with 
dimenstans nf each 4uwu in the F-rmsi Htsl (screw i;1tcs m 

Vhlliiibia inruriiiallcn rutt prcrlmisly published. AEurin & Co,, 

Y ork. 



HIVEfl FILLED OQ ACRE VALLEY WITH DEBRIS - 

T'Nsnttqu* "t^rr.-mua,” nr tributary, tn ibr Tuipin river In ■ 1 
Mexlns dnlns (lie e^sl s.V. pe nf u™ vulrjuiucH, ejLch rising ■ ; - 
1 4 , i’tno ft, uliraTE sea lnd H uiid. oti ilwhuiiI nf t||o sleep il 
l(s ilriiiitijfe ere *■ , is auLjethed m linry and fmdden foods, 
(h't. IS, tilers waa a rcliifuL f»f UbU5u.1l severity ervn 

ilila sent] -tropica L resluti ntkl 1 1 it IteiUlqiiB k.»r>n (.cif.m m rise, 111 
tT ulgiit the irllnitnry (yji.i nr Hh i.siinl Mirb- hvnEcr HiAge. The 11 
miiniiaB lliti water Irvcl Was IhO saEuO as the lit^bE befuro liyt 



ATE 




E 

H^a Prompt [y ithtastTed.SoM. bought, leased,, in fg 
mot S u U m uu c ; i :i v cu tors, aiai s tud. Ks t . it yc e 
in our own buildings: unexcelled reputation. Send sket 
or model for free examination; large book fmi how 
properly patent and reduce Ideas to en*h. Write A ML LC i.v 
PATilST MARKET. Sl. I“tnil. Minn. Mention this pap 

W rila Lu^lLih, U^rUiaoj, ilrh or K urvFGfiau. ai you c!ioO^»- 




STAR8ETT GAS HEATER 




Mechanics 
FJ umbers 
Dentists 
Tinsmiths 



For 

Housekeepers 

Electricians 

Jewelers 

Barbers 



The gras and air become thoroughly mired for perfect combustion while passing 
through deflectors in base of tubes. The flames penetrate each other at cross angles, 
producing a clean, intense heat, free from smoke and with no waste of gas. 

Useful in the machine shop for tempering small tools, melting lead, babbitt* etc.* 
and as a forge for light work. For laboratory and household use it has no equal. 

Over it a quart of water will boil in si* minutes, Soldering irons with short ban* 
dies can be used without fear of heating the handle. 

The two and thre* burner heaters are made with a graduated adjusting tube on the 
end to supply the gas to one or more burners as desired. 



Sent prepaid on receipt of price 

No. IDO A Bnrnaronly without bmae ,#Q.7B 

So, 100 8 One burner with bwe, 1,00 

No. 100 O Two burners 14 ... a.GO 

No. 1\M 1> Three " ** " .,,, 3.00 

No. loo K Tool bolder only, .15 

No, 100 F Plah holder ..., ................. .25 

No. luti Q L&lIIq only, H uis. long, 11 oo new In weight, .is 
No. 100 ii One turner with bajiu (li) f with tool holder 

(E) and dish holder (F).,. 1.40 



Ask for tree Catalog 
No. 18 AP ol line 

Mechanical Tools 



THE L. S. STARRETT CO 

ATHOL, MASS., U. S. A. 



fju'.Ti i" of ifflmflEe and cm si on Hhnwetl that during the night, ilia 
- rlicn j lifj u l f(. null Ii . l i L llien hijI ftidcil. Mr, Black 

Til, the Monlaiut Society uf Engineer*. de^tTlbea the cn'rorrcnoa 

- r : i •. . : 

The wntm came down (hr "ha mini 1 a." In tremendous Tolume, 

. ■■ with ciitrth, uraTRl. tiimliLers. Limber and other dehrla. Quickly 
him,- the Ihllv Valley of aiiiihiXiiiialcL) 1 - Acres fn eitcnt nl Jr* 
anti made a dam arroa.q the Tiirpan rlter About iftiJ ft. Lit 
ii -■:« This material erteuded up the river, tuorr or Iraa l.Cniu ft. 
l n ‘ I down liio «r three 1 hoes that rlisIflTirr, or to a point where tiiA 
N lErmln.Hed In il narrow gnrge. '11 it waters of the Tuipan liver 

■ ■ liji behind ilir tlam, wfolrh k u hvquen [ (j broke a tin I ^atcr 
-I <1 dfhrb went marine dnsfn tin? can iron. dnuhtlrss In a mariner 
ilrininr in the Jotinsteu n 11 > mi, -carrylnK everything before It. mul 
n m • Hit shlcfl of Mio canyon and wjshlDf away thi: railway 

evf:3 where il tvaa hi boIIl] mot. The water bucked ut* m 

■ Shin railway hrldjp about i wo mile* store and nil eit rtrlftwomi 
pi Inal Ilia spun 3. AJul when it subsided IL carried the (pans with 
■ dcji'iRiiljirf them in Else Lied of the stream erver*! hundred feet 

i !. w. 

Ail tff this oremred between dark and liailEyht of a Tors' dark. 

y night, and nobody saw it. Those who camped an the hill aids 
i't" iLii Mil- d il til juij they heard n ureal roaring In Iltfilhiuc fur 
M ' hour*. Thr ntll morning both the Tuvtulli and the 

mi ■ were at thellr uaiinl lilfiEli'ivaEer *to£e, but the Inporraphy 
■■ neighborhood wna materially cliangeiL The Turps n had cut 

Greatest of Ail Scissors 

13 Tools Combined. Only 91,00 




IUI«r. 






Ka It rsl 



Sflrw ri river. 



h-Jit- 'ti Hula FcLioori 



<3 aeja LfHji T- i±i - r 



Clj-ar 

Liquor 



WlTfl- 

Gi-Lur 



Hurieiiki. 14 , 
Pinknif*. IS, 
GUm Calttr li, 

Olui fink*r, ] j. 
HurklDl WiLMl. in. 
Outride Erlrukr 3 1, 



CI|Kr TVi 

Oycmi. 1 *. 



hi l 

Cnur I«, 



Etmrwo* 
Kl?(i«. IS. 



i b or An rwher*. Ckrrr* ptirdl (fur I Hdiialtlfed Aduont, Pul 

1 1 n rl r[; an L trallicr rncta t-H p iheat h+ Mr. u r f tvf uod«a if not pluscd . 



n_ j* If I Til i_ . _ 






OSTER COMBINATION 

Tnm C "A MACHINE SHOP— 
1 UULu FOR YOUR KIT 




Threads 

J .i, %. 1, 

1 * 4 ” Pipe, 

Thrrarig 

%, %. 1 . 
m. Hi, 1%, Hi” 
oolts. 

Send lor Cel 1 s 1 o| Tt inlrr- 
ealed I d other sues 

THE OSTER MFG. CO. 

?0?0 E. Gill Sired, 
CLEVELAND, - OHIO 




A (rood Vacation Companion ! 

No. 602 W UIE8Y H 

Pocket Knllc Tool Kit 

T>rTOti»hai uwfnra KilH fr . Iln^n * 
mrr, file, ^tivi, l hit. id ci r M*rew 

Drivei'. TllinnUttit i« juitet icu I r ji t 

bo (mull, hhlnff coutiiLni-il in u 

I.onllirr ] r ut-tii'l llotih 4 L ii3U In- 
clit-F. b.'' cixittI nff it in ynar pai'lict, 
aJwAj* nt hAud for Irum i'< I i Fit,- ii*'. 
wWlni'r * ii in pin u, lln:if trip, 

Trn jii in it, Hrli in tr. In llu- 
I'm'Uiri, liDli'e. Slurp, Wrirr- 
lioiipr. .Iilliiuiebth', on tin- Farm, 
IlJejrle. oraroanil the ICOiur, 

Any Tool E r tit 3 y citt cu-h q* 1 or di^ 
UirSu-I to 1 hr M’ackeE Nvulfi- Id a 

Btcood. 

Sent Past Paid oh receipt of 
price Jfj. j.t. 

1 Hr It the IliiyH nml if not HAt- 
lifhedirir ri tm-M it tmd nv ivlll 
reTiiml j our imnir), 

U. J. ULF.HY CO^ 




THE BRAND “OHIO” ON A TOOL 

IS A SAFEGUARD 

against inferior goods. “Ohio” Tools are the beat monej 
and skill can produce. They have been on the market £ 
great many years and with the experi- 
enced mechanic the brand “Ohio” has 
become a synonym for “Quality.” 

They are decidedly economical from the user’s standpoint, and well worth 
insisting upon. 

Every "Ohio" Tool covered by a broad guarantee 

Our complete Illuttralcd Catalog No. F may be hid for the asking 

OHIO TOOL COMPANY COLUMBUS, OHIO 
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Mound Tools and Chisels 

for F n iri p rtnr t Madrid in* r IHuchini^ta nn<| 
M Itwrighta. -Our cip*w mrtf-C S*-. IFu TkpIb and 
fhiMiJji u.tv r-'iiTf ptrutlj »rraD»;i'.J| in [- Li a hr-.V 

Mk f H«»— i t" in -.linn ng Ml Jls.hiirtPifin| 
nf high pt™i* LUl^ L’ai.fiJinB.mi'EiiJ ^I'iitt.liptiud 
>.' 1 - 11 , Ojif ti|«, Bfent Sbm.pl nCrlk] 

Hu win, I'll 0 ^ 1 » Peril.] iin j T-4. pj]nsrn 
Punch, Hlvat rLifiehrs, NjilSei, PHtit Pu cub 
Outer Fiinr.h Mi'J DrifL Jio. 20 So* of 
5JfJ Tool* ai+cJ CtilrfLs *4.00. 

Book “ Mnll nrl Trlti]*" fj-M*. Aildro*! D*|-l. ?!, 



Mound Tool s Scraper Ca„ IfifltiftS NBroadW, S». Louis, P S. A. 
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IRE AMERICA 
Combined Leve 
and Grade Flute 

All Fru^rf Miirg and [T].i-trwlntp VliicilM.lK| aa wtll U Nandlaeiutol 
huTio; n*s f- r a l/Ttl nn» itnlor rat. A 11 inFti-um«pt trith '’birfj i 

OJJ-fl gUinu ynu (an getihfi Imp aLanl pp apf |iafl Ur gthd(j nith’jf In 4i 
grow, inch*! nr psrcenUflo, -or all At Ihi lima lima, inti will at - m 
#»*■■» Ui® *jact diBlinrp nwd lo plum up to a true leva!,. A Civil F 11 
irmoflr Hmt juu pa ay hav* with |qu at all iLutej. The mort t- r »-■ i.ea] 
4(t;r»h]* and eunvutdijtM ipitrumcnt or tha dnj, The bjiijptudSniJ rw« 
’vhich ii ih«?wn in cut ii wall wntth the 1 -jw price of the lnnirunmn'i 
Writ® AT OKCE f«r tarpe Uat of !ectLm oni at« lit m all qt*T th* Unitei 
S l itu* am| Special fntr.-JiicUuqr Pries, given only Ip Ftnl .1 1 | ■ l > ■■* n n I 
with privilege ai inking uwattr. Add™*, 

EDWAiU) IE ill. B Has 7 5 Railroad,, Renmi 



lls 




The “IRWIN" Anger- Bit Is The ONLY SOLID CENTER 
STEM Auger-Hit Made In Every Style and Size. So The 
: "IRWIN" Is The ONLY Auger- Bit "That CAN and Will 
Give You Absolutely SATISFACTORY SERVICE FOR 
EVERY PURPOSE. Insist On "Irwin" Trade Mark- 
Buy No Other, 

THE IRWIN AUCER.BIT COMPANY, Department CI2, WILMINGTON, OHIO 



L . . , 

Will Net Clog. Will Flore in F-nd or of Wood 

Strangest* Easiest, Fastest hourijf Hies Made 





£ ON APPROVAL 

It Is onif a question as 
whether yon have work to do 
cl l;iL oinii'1 wlitliln the fuiiti) 

Of OltrlrwVlB. If BO, J-OU CBEl’t 
afford to be without them. Ill 
days trial allowed free. We 
think this is a liberal oflter. 
Write us today for complete 
catalogue of Hajto Fdwyh 
ANOLK BlDdaBRS, ETE B*«P- 
kkn, Ema Dksdeh-h, Pti-e 
DfcRDEiu*. ODRii Eye Bkn&- 
£its. Etc 

WALLACE SUPPLY COMPANY, 31 Jefferson Si . + Chicago 



THE UNIVERSAL CABINET 

for MiirhlnlitB, Eiectrlcluu, Merchants. Fnf 
Bmtiiieflfl Hcrasw* and Hom-ca. For BTorjcme 
with luuuy nmal I articles. It's a n? ulema tiT.i-r 
ami the 01 oat convert i on t cl rt i ck ijTcr ponaoHed . 
The cabinet la Stithst-Unt !i ft I and well fin- 
lilted The 4 rawerw nrp HsHr2^ inchps. Three 
reniovHblcj partitions ill each drawer. Clflbln vt 
with i5 dritwers, #11,, Cabinet with SO draw* 
era, MO. 100 drawer Cabinet, f 18. 

The American fixture & Mia. Co,, Troy, Ohio 



BE YOUR OWN BOSS! 

START A >1ATL OFtDFR Hl'KlNESR AT KOM K Ueviwe whale 
or apure time- We tell you Im w, Vi'ry Mood profit. Ever^thlhtf 
f u fc i a h-wi. Nm Catiline' nut tit f,m.pf>iii tton. Write at once for put 
'■Btnrter" and fri>e purr let i la i-«, 

P, M. KRUEGER CO., 155 Wa®hinu:tofi St., Chicago, HE 



CARPENTERS Ktfg3 

Id a copyrighted book that glvoa lengths of common hi 
valleya and jack and the figure to use on square 

all cuts for following pilches : 

1 ta 1_l_3_5_3 A I ho octagon rafters for sonic pitches an* 

4 3 2 & 8 4 scale for polygon piitvrfl, up to ten obi 
Cnu be enrrlod In vest pocket. A bandy and tlno-.'iivj 
book for an rone to huve^ Sont postpaid for 23c, 

C, ONE RLE, 2567 Dodge Street, OMAHA, NE 



4 chnrmd Ihroutfi life rlitrn, ttillt vertical ‘iides. about M fl lu 
I lentique lllietvhe haci t r iil ii.a channel about flf) ft. deep llirtu 
Hit 1 malcrkni it had btoiighl down and ; 1 1 1 1 ■> 1 lip linly a few ]in 
iiifiTc. With the exception slf tTicne iwo IJtlip ['.Hiiriins, the oi 
&f it ho ut R'J rtLTca rcnulTivd rlllei'l lit * -iirpili «>r Friuu 30 t ■ Cfi 
1 mm an red smile nf (In’ granite buuldera EiutL Inti I 1- run 

(knril - 1 s i ■ fc CstlnisIStl Uie irirRC5t jlE .hIhij( |fll) t- list, ITie h <i*ls Ir 
HiK llnoii wr-B In ev Hence III 1 1 if canyiHL Fir ..I lilstAiuie -f !'. mi 
nn fnr n.a |he railWisy line fnllnweil Ibi- rlvicr, .its ! nn fat US Inj 
servatl. tia fiTElfmlcd, The lnrecr I nun birrs were, t»r rourie. Upn-i 
flrsl, 1 1i o liner nuiterlals bciiiK carried fitrlbcr, I patimnLefl 
mncerla) deposited in Ihe ilitm and in ihe liitle valley ttl i 
lD.OOD.ftnfl eu. ; dmihllpsa seversi l jj ■ L 1 1 1 < ■ i ■ njen were '.u-r 

down tin’ Tusnan river. 
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/UFfC/N 

TAPES AND RULES 

ARE THC BtSt 

FDI SI U EVESTIfltEIE SElD m MULOI ll. 
TtfEfuFKwPuiE / 7 a. 

SAC IN AW. RICH., UAA 
rivfnii, LdnDPff, c; , uD -vuthob, r(i |>| 



LINEMAN’S AND ELECTRICIAN’S TOOLS 

We nro Mnmtfacturow, Jobbi-re and Reitni lots, and lu thig particular branch, carry the fullest 
liHortmemt. Klein tools boar n good reputation. 

MATHIAS KLEIN St SONS, 96 W. Van Buren Street. Chicago. 1 Minnie 




Follow the Lead 
of the Government 

and you will be sure to get the best on 
the market 

Star Expansion Bolts 
and Screw Anchors 

3tc used almost exclusively by the 
Government, and Engineer? and Build- 
ers of high reputation. 



They are easy to use and never 
pull out* 



Just drill ii hole in the wall — -whether Brick „ 
Tiling, Concrete or Marble— and insert the 
anchor; place fixture to he fastened op and run 
pcrrw through into the anchur and tighten; 
the anchor expand a in the wall, the fixture 
Stays up until it is taken down, 

GET OUR CATALOG AND SAMPLES 

I STAR EXPANSION BOLT COMPANY 

\hl Cedar 5f>, Hew York City 

CHIPS FROM THE WOolTw 0 FK£R. — E ►uil'I kl wluii il* oilier 
TelLitw dues fri-l jym r ber^usip |l h rnO yrliiit lit- iJm li'.il wtuLl 
jrau dm, that K'liurn* for tiurit in ITip oriiL The Eliliijt Ho set Otlt 
nf tike milier fi’lln ,|oii:*r* la Information to Jielp you alms, am) 
nnl inatuhaj fur a grmucll- 

■ i * 

II ddtaa'I do JilJ y Sund In firM fltiotit Thai ounce of turrT-cril Lon 
wneu tnc pound of cure La nuderi- Find ttie raeuna to tin re, then 
eaen-Lne tbe present inn afterward, again*! future contingencies; but 
d'ln't ptnp fo wrauplif atviut It when Lll« i un? I* needed. 

* # ■> 

It la probably a waste nf lime to lim c i man take extra p-iloa 
on fork that doeart'l need particular mention. but Hits h a atnill 
fault compared to that nf carel tenets nr indSJTermi work cm i 
lilrtli -grade arljrlt 1 — work Iftnl Ii likely In ilci uuire tUnlugt' Than the 
rung wajlc of j little liuic. 

* a- m 

A red*w of the madia [lira I pn- terns? In wood -working tines during 
llifl FeAf would prnhnhlr show more mew appUau li.-s jtnul Enventlnni 



“The Tool-Monger” 

Name given to a booklet of 288 pages 
which we shall be pleased to mail on request. 
Valuable to all users of Mechanics" Tools, 

MONTGOMERY & CO. 



105-107 Fulton Street NEW YORK CITY 



Gasoline Soldering Iron Blow Torch 




HaT? you ptut thcmnhthovL nW it would he to your Iran 

hot HrlJ the time I Our hook let Leila. 



EMMELMANN BROS. MFG. CO. 

INDIANAPOLIS, JND., U, S. A, 






CARBORUNDUM 

SHARPENING 

STONES 

It you have never used a Car- 
borundum Sharpening Stone, 
you don’t know how easy it is to 
keep tools in perfect condition, if 
you just have the right stone. 



Comb tii alien Stone aide cowr*r T one aide 
fint-in wooden caae, by mail $1-25 

Carborundum is made in an Elec- 
trical furnace at a temperature that 
would melt granite. 

It is harder than any other sub- 
stance in the world, excepting possi- 
bly the diamond. It is also very sharp 
—like the diamond. It is made into 
sharpening stones for every possible 
purpose — and is unquestionably the 
greatest sharpening agent ever dis- 
covered. 

Carborundum Sharpening Stones 
are sold by progressive hardware deal- 
ers everywhere. If YOUR dealer 
does not have them, send direct. 

Aik far the Sharpening Stone booklet 

The Carborundum Company 

Niagara Falli, N. Y. 



PJnia# Mrnttnn Ponular Iferhanifis 




NEW TOOL CATALOG 

IT SUPERSEDES ALL PREVIOUS EDITIONS 

The new No. 9 catalog just issued by the Goodell-Pratt 
Company contains 272 pages which will be of interest to every ‘ 
user of tools. In this catalog are shown many items never 
before in this book, 

GOODELL-PRATT COMPANY 



GREENFIELD, MASS, II. S. A. 






STEEL 

BRASS 



BALL BEARING 
All. Steel and Rubber-Tired 
Skate Rolls 

"Knlpa" Pal. 

BALL BEARINGS 

1-4 In. Sti»ft and up. 

N# flttlngu just push them on- 
10 eta. In stimpi for eantpL*. 

Pressed Steel Mg. Co., 154 The Boone, Pllladelphto, Pa. 





The LAKE SUPERIOR WRENCH 

NO ADJUSTING MlCUSSAft \ 



■irifr.g* »q.ry;* , so»M ^ 



The illuhiTntdtin 
show's The 

harder ymi puli U« Ughier jt trrins. ]-i r shop, houvehotd, autu- 

tiiohile, tnjjillrS. Fur mu Thing arnl h/vr-rytuidy. Wurkfi «|udil)r 
well L> ci |jiye nr nuts pEanrkinil or slmpe. A\fct yuu r i lea]« t or need ft, VO 
lur ^r^priid IS bii-h s-uu||.le jLiml tcruii Tu-hJiit. LUG MONEY FOJt 
AGENTS. 

LAKE SrPLltlOlE W RENCH COMPANY 

128 Mnple (Street ,-hmlt Hti*. Mnrlc, Mlrfi* 



In Ilia way mf jam Hpte macbillen lluiri n njpt 1 1 Inic else. Till* Js a* 
•Ik'uJiI t*, km, twvRLi^e there ia ri'Mit for cipansir'ta in liiU ► 
jsnl it has lHL*en ni'gkvt&l Ion Cliunfil]. 

■ i ■ 

Wfl ji'ft erery tUHhi ill it while s»biplhlnf( alionl jumie now 
telling ilerlw. ■stmicl Ljiich tf led. rind mul iniuelimti some mllier (Om! 
Imt nf Li te w* prg I n i pr-e^si ‘ 3 with the fact i lint wlwH «e need 1st 
new lliiilMcii Tnr Hip rapid crowina uf trees, Ins Leu lI of idle 
fadlltles for fellum them, 

ft ■ « 

1 f &nhie of the !n , «ys rnuld ch-Migc saws on their machines. - 
i] ii-IrUy an [lie* elom^e dothes when the whistle blows at niuhL 
[Eit-r would puve lota of lime in the course of a year. 




FIX OR MEND IT YOURSELF 



Trade Mark. 



Something comes up every day I hat you, your wife, the inn hi of 
the man can easily hx. If you had a irOod reliable pair of 
UTICA Fliers you would not have to use makeshift tot Is. 

UTICA Fliers are forged from the bust tirade of steel. 
Designed lo fit the hand and do the work for House- 
holder, A mom obi list. Manufacturer. Mechanic. 

Electrician. Lineman. Plumber, Tradesman, 
and Jeweler, Produced En larce quantities 
with the aid of specially designed ma^ 
ehincry. Ac know lodged to he the 

moat efficient and durable. 



Keep a Pair o! 

Utica Pliers 



t • r i p 
hnlds wire 
We pay postage 
reason. "Flier 
folder sent free on request* 

iiTirA nuAD rno/ir 



n the House;* Tbfl handiest 
tool fer treneTrtl use. Ask 
your Hardware or Supply 
d < ■ a U .T t a a h mv you our trade 
Screw marked line of 
driver Fliers and Nippers* 
1 ( be docs Hut carry 
stock send us fl f^r 
7 -inch Combination 
Fliers No* 700. Side 
Cutter. 2 Wire Cutters. Burner 
Reamer, Screw driver, 
nails h»r brad aw! work, 
and refund money for any 
Palmistry' 1 is an interesting 



JL TAAf rA 



Let Us Send You Our Book 




of “YANKEE” TOOLS 



An interesting book of high-grade, time and. labor-saving Tools that sell at reasonable prices, and interest 
any man who ever lias occasion to use tools of any kind. The book is the embodiment of “Yankee 11 inge- 
nuity, illustrated with photographic reproductions of the tools in use* It's worth having. Send today. 



A TOST At BRINGS IT if you say "Popular Mechanics," Ytm diiltf will “YANKEE TOOLS*" 





NORTH BROS. MFG. CO. Sta. Q. PHILADELPHIA, PA. 



— 



Genuine Armstrong Stock and Dies 

Arc Standard in Workmanship 

MiMtafiictiirud od.It by 

THE ARMSTRONG MFG. CO.. 315 Kumllon St., Bridgeport, Cmd. 



Millers Falls Co., 



2S Warren Strrrl, New York 
andMWmfalts. Afciss.. IT* S»A. 



ARE YOU INTERESTED IN 



MITRE BOXES? 



If you ore. it 
i ; J [*ny you to 
n . hFiwic i tno 
Alujls 
dp. ■ thu ml- 

-■i L - nf tiny 
(i t Ij i r bni pjnl 

m * i r iv I i h h L 

OtLlTs ill! 

Lin ira 
aro 
n i u 

Kizoa 
ij r 11 ji 

vary* 
. „ nn^rlit 
i.l I hUW-^ 




9 to 15 In. Swing, 
New Features. 



If It’s a Sebastian, Ifs a Good Lathe 

BUILT UPON HONOR -ACCURACY, EFFICIENCY, MODERATE PRICES 
Foot and Power Lathes, all sizes, send ler Catalogue. 

Sebastian Lathe Company, to? Culvert st, Cincinnati, 0. 



SomirilniM wtini you .ire surely tried by dlftViili iirnM«t].i lb 
i - I, r, HU jtl.'it ui.pkr it l & both ln-|j,ifii| mn| nfftii4Utm bJ 

Lv 1 1 1: III u9ULh hlJL4.il y-ML IlftJP luld l -1 1 ulfltll ' ll iv*t. 

* t 

rim Timn whn gr-ries ahead and dPM thlnp* find says bill UlUr' 
t ' It, In worth ttn> i.f :lif m;ii] vImi is aluiiy* li'IIllii* ali^llt 
<*]i be i-u . eh do nr wltfii s-i ifiit'brN fy rlac Sms d^tlir Mult til siiji^riiir 
in w lull is bain it dime iitmiud him at thy 11 recent time. 




EASY LESSONS in ROOF MEASUREMENTS 

TrtlieiliNii l«i<.uion lyoriDK from ArrhiC'i i*' (JrawiLigi |ka A:iu.utii i,r 
Ma'MrLftJ jL-.jilIn J 1 <i nUfeJ ■ *11 a iurCnD? Ln li.it, hipped kn- IlltiF ftLJtvd 
rviufi, 31 ] 'ih_. ■# i 12 IllusLrit inm, 2f> els, 

POPULAR MECHANICS aanK DEFT. , 221 WASHIWCTON ST., CHfCACQ 

ELEVEN-INCH SCREW 
CUTTING LATHE 

Fir font or tower unwanted. Hub 
! • ur it nsu* fned nnd coDijKiuud 

ri ' A mrir'Lly hluh-Klrnln inod- 
1 i i l.nol, VI Li iiIno build a IM nth 
1 " h «- iVtwriiitWf" (.’lr<Tulgirj o£ 
I'm Ini Jib UjujD royoust. 

Hoi kford Drilling Machine Co. 
Rot Ibrd. III. 




CRESCENT WOOD WORKING MACHINERY 




Give* SatihffldSort. Tiiouftand* in 
Daily U*e 

lhlnd SrtWrt. Sn.wTilMi.iK 1 in- - 
S ha in; ns. Hnn-i'i, ShfImh W.m - 
tIrlluU*n ll&ubr- 
J Manor mid VI at r her. 
ltaiid SelW Bln dr*. 

OtilnliiR mailx-4 im dii- 
idiriit ton. 

THE CRESCENT HIM 
SS Columbia St,, Lee Ionia, Orth 




LATHES 



9 to tS fnch Swing 

Lint price* fTn.ilO uijiI tip nivnrd- 

Lo " \\ ki. i n ri iidjf lobar 

Litbi' CaLnlo-j; ll till |i r imj » 



IV. F. & John ltarn«?H €Ji», 
Ruby SL. 1 i Kni trird.IIL 








How wdoIJ you like to have a score or more of expert 
mechanical engineers at your beck and call - men who 
could solve nil the difficult engineering problems that 
arise? That's just what you have in our new Seven 
Volume Edition 

CYCLOPEDIA OF 

MECHANICAL ENGINEERING 



AND MODERN SHOP PRACTICE 



&P92 pne*'* iisfiO 7ilQ bcb(M; 2.000 [IlaHmlnnn, Flttea 
DinKtHttu, Tiitden, Forranl^ etc,; hrmndliL halt mfirwco 
in tbesf)K¥en Idltimes weciffer jn-u the mpert knowledge of 
tbirtjr-alaa men. otitj one * lewder In the line of work hv Imp- 
diefl They offer jon the kaowT«d»e of recent time-sating In 
trntloiift, practical 1 n form ntinn— they straighten, out shop 
kinkfl., giteynu the Inflldft AnfOnnatlOa. and short rata nhlrn 
are uottamlly found only in the private not e-book* of high 

ialflrSoAshop bosflof, 

Tki*C?eloppdEfe thoroughly eotors tho entlra 1'ieM of mediAn- 
Iral ^nffinoortna, Jio hmnrh ton bin to bo treated lndotall, 
nO detail smnll ofltni^h to bu edl^hti d. 

Them books am n* plain to tliu ataJcot os they am helpful 
to the master workman < 



READ THIS LIBERAL OFFER 

Upon n»l|>i of coup in will sc ml jmi & sot uf this a«*t UyclopfHi* 

T'T ptibiid Qjiini, di[Kwl| nr |i»nn(««Dr any hind. Eh]j the 

Erfl linyi, uimloethfin ciaiMf, rive them P«rr pwiMi Vit 
W* <rita|Mll td bo tli.fl JmlKQ — yon ft™ undrF na uhLIg-almni. 

U foa titchita the b'mki me not wluil you *int< wjTiw up mJ wft will 
hiiTi them retaturd it cop as^oni*. If ynu Itnp th# ho -kj p.-ft'J ut I'J.uu 
whhin fiv* dnvA, nnd |? '10 * mn nth until F" ha to pniil ths Ipwlnl 
price *>f ft 8.00. Tht refuJir pricftli 



UHPORTiNT SUBJECTS COVERED 

Vertical Milling Machine— Motor Driven Shops— 
Shop Lighting — Forging— Electric Welding— Met* 
allurgy — Manufacture of Iron and Steel— High- 
Speed Steel -Flaws in Castings— Electric Lifting 
Magnets,— Magnetic Clutches — Making a Machinist 
“The Ideal Foreman -Automatic Coal and Ore 
Handling Appliances— Machine Parts— Types of 
Boilers— Boiler Accessories— Steam Pumps— Air 
Compressors — The Steam Engine — The Steam Tur- 
bine — Indicators — Valve 0 cars — Refrigeration— 
Automobiles “ Elevators— Sheet Metal Work — 
Gas Engines — Practical Problems in Mensuration — 
Drafting Room Organization. 



Cp pp I Order ill once and ne will Incladq for 
• * 9ftn jL'iirj, U m. wufltMf ■oppirrafBl, (be 

TECHNICAL WORLD MAGAZINE 

k reftrlftT ll-BAuirmlhly, prewntlng lureulleth «eotuiy fftrtp In pirns 
^[liih. Uleri dinruiijoa tui bnulf topic* is faience, IdtkdUoa, 41m- 
eorerr, etc. 

AMERICAN SCHOOL OF CORRESPONDENCE. CHICAGO. 0. S. A. 

FREE OFFER COUPON 

American School of Correspondence: 

Plea** Kud h 4 CycluprdLft e? M ,-rii an ic* I fcn-r 1 nwrinf f-.r & d>yi r free 
niimiDilioD. Alia T. IT. for 1 jnc, I will tend |2 within A day* aud 
|2 ft month until 1 Imre piid |m.iiit r nthi’rwlim I will uotifr yoa to eaud 
fpr tbe botikj. title not io piu until folly paid, 

Hum 

.,<»•>.„ 

Oo ea p etta a, 

Employ**. , »•,,».»*, ,««„.»*. ....... 



T HE SCULLY STEEL & IRON COMPANY, 
of Chicago, have recently opened large 
new warehouses at Jersey Gfty, N* j,, where 
they will hereafter carry a full stock of boiler 
makers' and iron workers 1 supplies, particularly 
boiler braces, boiler flanges, pressed steel boiler 
lugs, pressed steel crabs, stay bolts, patch-bolls, 
staybolt taps, patch-bolt taps, Everlasting Blow-off 
Valves, tube expanders of all kinds, flue cutters, 
flue cleaners, hose couplings and small tool 
supplies of every kind. 

This new departure on the part of the SCULLY 
STEEL &: IRON COMPANY is in response to a 
conlinued demand from Eastern boiler and struc- 
tural shops for an Eastern stock. With the new 
equipment, THE SCULLY STEEL & IRON COM- 
PANY will now be able to supply this Eastern 
trade, making Immediate shipment from stock at 
jersey City. 

This Eastern warehouse will be a branch of the 
large warehouses at Chicago, where the SCULLY 
COMPANY carry the largest stock of boiler and 
iron workers' supplies In the world, and the stock 
at Jersey City will be continually replenished from 
the Chicago warehouses. The SCULLY Blue 
Book showing the complete line carried, will be 
sent on request. 



Scully Steel & Iron Co, 

Dept. 16 

CHICAGO, ILL* 



ADOLPH’S APHORISMS 




Vat you calls a goot 
mixer— dat vas a feller 
vat says you is 
sclimardt, looks kintly 
in your eyes und says 
he likes best your goots 
alrelty. Den he does 
pisncss mit you und 
you fint ouwt he buys 
dem for ten ber-cent 
pelow cost brice. Dot 
vas a goot mixer in 
pisncss. 

-OmriJty Fre*trt 



PHOTOGRAPHS 

WANTED 

Photographs of new and interest- 
ing subjects, suitable for publication 
in this magazine, may be submitted 
to its editor and those accepted 
will be paid for promptly. 

Editor Popular Mechanics 

223 Washington St. Chicago 





Just a “Twist of the Wrist” Starts or Stops the Machine! 

The 1900 Motor Washers are now at work In thousands of homes. They are doinfir the work for - 1 
mcrly done by women, it a coil of 2 cent* a. week for power 1 Saving thousands upon thousands 
of dollars in wa;Kh bills, Saving' worlds Of ™ ash-day troubles. Leaving the women free to do 
otliL-r work While the ta ^chines are doing the washing. 

The 1900 Motor Washer 

Washes a Tubful in Six Minutes! 

Handles heavy blankets or dainty laces. 

The outfit consists of the famous 1900 Washer 
with either Electric .Motor or Water Motor. You 
turn on the power as easily us you turn on the 
light, and back and forth goes the tub, washing 
the clothes for dear life, Audit’s all so simple 
and easy that overseeing its work is mere 
child's play. 

A Self-Working Wrin ger 
Free With Every Washer 



1900 Electric Motor Washer 

Cun be connected with any ordinary 
Electric Light Fixture 



The motor runs YVniher and Wringer, VCe guarantee the perfect working of both- No 
extra eharpi tor W r i nw' ■ r. which i* one of the lim^L made. Write for FREE HOOK, 
mu I LF> ixiyi’ Fit FF lit I A}, OFFI. It f Won’t daunt! Don't any it euti't, ho done. 
The free iHKik proifoi that it I illk. But we do not imk ycni to take oar word for it, 
Wp offer to Rend iilOD Motor Washer on nhsolnte Krei 1 Trial for an entire mnndi to 
eny rrewKMircibJt^ paraon, Wot ft cent of security— nor a promise to bur* Junt your 
w«r*l [tint voo will glvu it Jitv*L We even agree to pay rlio freight* and will tnkD 
it I mek if (t fititH to rio all we claim for it. A JKKttftl eunl with your nemo and addraaa 
went to UH tin Iny will bring you. the i™k ftvi' by return moil. 

AH correspondence (should l»e addressed to 1 HOP WASHER, m.* 9360 Henry 
St i( lltnclminleti, V* V. Or. If yon live In Ciimuia. wrLta to the Cuwtinn Washer 
On,* $56 YnnKi! St., Toronto, Canada. 

3RANCK HOUSES: We mtnirnuin branches at ltH7 Broadway, New York City, and 1113 Flatbtish Ave.* Brooklyn, and in 
all principal cities. We also make shipments froui our warehouses in Kansas City, San Francisco and Beattie. 



1900 Water Mo tor W usher 

Can bu connected with 
any witter tup In^anLly 



NAVAL HEROES Of THE FUTURE 

'Turns at (he rlgbl of Berea Bens 

Tli.ii 5'Jnslgi! Sine Hi IlIh. y;lnry gaLilCil: 

The good ship Tinldj'veil Ha* lilt; 

No l IjeiL n lifllif fiTlnrn remaliLtd. 

IlJglK fuTE ciNtiie In iJic ImtscluLf'k I eat — 
lie meuilted Oil Ills, charier fast, 

Siii:inJiE nrt tits rntlfiii'a iivftriJ Ms fct*ed 
Ami ujillrd the colors the nutsi. 

ofr lobster Thiy the battle ragt-ii 

Wherein f’ijnmjit ride r laiiim WUU fit me; 

Ills trim Had Stink haneatli the waves 
And ho alone stnylvori the uaim*. 

Jtlglit here cjimt Lei the wji I King Icr.* — 

Three dm* he hiked It as uf jure, 

Willi Lilly friet, straw, upon the brine 
He- vt'itlkfil it hundred tulles (a shore. 

'Twjeji off tint Island at &ui G'wan 
Wherein Commit lifter Price shnwod cue rase rare: 

The vcsacte rorJted, the decks ran blood 
Aral none rinuld keep it fooling tliere- 
Illlflil here (Si me lb the hiking lent 
He lashed himself upon his wheel, 

Add pedflJUPH I round the dtt'k 
Viewed cJilhl She hell of dm! ahd Eit.ee! 

— Mr. L, WilitiMi, In The 111 tie jacket. 



THE HANDY WASHER and 
GASKET CUTTING GAUGE 




Automobile* Mo lor Cycle, Motor Bout owners. Mechan- 
ics, Machinists and handy in every home 

for cult Lug Wimher* far ererj. nurpore, Can bn carried 
in pocket, nr repair kit. You cun cut a waUier or 
casket tbira 4 I nob tea tf Incht-^ in diameter. l l rlfO 
■i.Tf postpaid* SuiitsfiLOi i i'ili guaranteed* 

JAMES S. BARRON, Specialties 

Barron Bldg, Dept. 132 , New York 



^-BUY IN NEW YORK 

f AT WHOLESALE PRICES ! 

| W1 




]®£.iiu3S©®8l 




EVERYTHING FOR HOME AND SHOP 

WRITE NOW for 7«0-Page Catalog-N 

Just write ua Postal ot 1 
letter— idf this otir Free 
7 00 page illuMrattfd 
l"Kr ' Buyers' Guide of 

lowest wholesale prices 
on over 75J tX.) reliable 
articles needed for the 
home— [>hice or shop. 

A & l li e o! d« t iTi.iit -o rdcr 
house In Am erica, we 
refer to any Bank or 
Publishing House In the 
country, We show you 



; 



75,000 RELIABLE 
ARTICLES 

You Positively 
Save \L lo *A 



This 7 00 page 

CATALOG 




on toe a I dealers’ prices 
an ywhere. Safe, 
prompt delivery and 
a bio Lure satisfaction or 
money back Gujiran- 
leed- For nearly u cen- 
tury. since IWIfi. we 
have deatt with the 
people everywhere direct lo their homes through ruir hiv 
Catalans. We ulso send you li^i of Valuable 

Premiums Free. Also our grocery list of guaranteed fL>od 
Produce* of highest quality saves you ore third. Just 
write os, Thud you'll prove by a first trial order that it 
pays toimve our Grand Free Catalog "No. 94 all the year 
round. It coris us $1 lo print it. but it's (ree lo you. 

White, Van Claim & Co.. 30 Barclay SI., New York City 

Qidfxt Ma il-Qrtirr Ifvust in Amrrita, fist ah- 1S16 
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/ Learn 


T l 

l Ik; y 


\Mort 




Incompetent 



Refused the position because he was not able to do the 
work. Unfit- untrained— because of neglected opportunities. 

Hundreds of men are turned from the door in disappointment 
because they cannot measure up to the positions they seek; because 
they do not possess the training required to till any position of import- 
ance. Sooner or later this will be every man’s lot who does not obtain 
the training that will advance him from year to year to the higher places. 
Employers want young men to fill the subordinate positions. If you want 
to secure promotion and insure your future the coupon below is your oppor- 
tunity. By marking and mailing it you will receive free a complete expla- 
nation of the most powerful force in the world for the promotion of ambitious 
men. This plan will fit you for advancement and success in your own home, in 
vour spare time, without obliging you to leave your present work, or buy books 
Doesn't it stand to reason that you can secure promotion when you con- 
sider that there will he brought to bear in helping you individually all the 
resources and influence of an institution backed by a capital of six million 
dollars with 17 years' experience in the sole business of providing salary- 
raising training; an institution that has an equipment consisting of several 
buildings covering over 300,000 square feet of floor space; a private printing 
plant turning out 3{ ions of printed matter each dav ; a mailing department 
handling bo, 000 pieces of mail each day; 3,000 employes; an instruction 
staff large enough to teach 20s Courses of Instruction and competent to 
handle the work of 3.0(10 students each day; an 
institution that enrolls every year nearly five 
times as many students as the whole number ever 
graduated from the oldest and largest American 
university , a university that is over 270 years old ? 

Every month several hundred men and 
women voluntarily report advancement to better 
positions and salaries secured through their 
I. C. S. Training. Will you join this army of 
success? Do you really want to secure a better 
position and a better salary, and to get out 
of the incompetent class? Then use 
this coupon NOW. 




(niernaLianal Correspondence Schools 
Box N72. Scranton, Fa + 

nenie exftlnJTi, wit built lu tthrr <*14l u-il kin tua my 
h4rt, hppr ] 11" IJ-S] 1 ly fur n llirffl salary ml Etc 
gjpatliun help re wbkn I have imirk«d X, 



UuoV keeper 
Slenogriphtr 
Ad Writer 
S how -Car J Writer 
Window Trimmer 
Commercial Law 
1 1 1 ti at r ittor 
Civil Service 
Chemist 

Te x 1 1 1 e ■ M I I I Slip E . 
Electrician 
ElecirkJil Engineer 



MfL-h4nlcal Lira Ft a 
1 elephant tiLf h 
Elec.-I.ljchr. Sort. 
M e-f h « n ic «1 Kn k r. 
Surveyor 
Smtanary Eng. 
Civil E ruiln-eer 
Hufldlnj{ Coo, 
Architect 1 ! Drifts* 
Architect 
Siruciur*! Ettf. 

E ridge Engineer 
Mining Engineer 



Ajifur 



.SY, and ;V>. 
City 



Siatt 



******* ******************* 






You Can't be tooled on p flpi^wK fl and You Save over Bali 



PIPET 



On* Hundnd olh^rEipltiEiJid 
pieces '£1 tjpl nil (iirlrr f iw« i 
Vhila Bi.1 — i ith. in bB*uLii ul flake 



Ymi can't be fooled on 
** Come- pack! ” Sectional 
Furniture for It comes "In 
the while'' and the finish- 
ed sections &re reedy to 
put together, Ytm PM |nst 
t* hat you get— and you get 
Quarter - sawed genuine 
White Oak every time. No 
Chance to disguise defects or 
substitute cheap woods, Aft-w 
minutes only reeded to fasten 
the sections and apply what- 
ever stain you select-^ your 
choice of seven finishes In- 
cluded free, It's a pleasure 
and satisfaction to KNOW 
you have the best obtainable* 

Write Today for beautiful catalog, free. INTERNATIONAL MEG. CO.. 701 Edwin St. Ann Arbor. Mich, 



You save over one halt 
because we manufacture and 
Ship direct to you at lower 
prices t han dealers pay. W ny 
pay middlemen s prints, store 
rents* clerks' wages, etc,, as 
weM as high 
freights and cosily 
packing — all add to 
the PWICE* not the 
value of store furni- 
ture. 

Try our way ONCE 
— that's the proof. 

" Your money bock 
If you iay so/' 



J H jfl vMh thro# tanai 



OUlftlOIW 



1 




The (Treat iluraklitj *n-l handaoinp ftpiH'inau uf h>arnit»|T< <tu>Aa 
If htfvriY.-i;ni*.l Wi -rltl WHl«, Rig Mhiih j Makhiff riunta 
tf'lnyl mabllihed wary where. It wOl P'ly ynu to Im'e^ti- 

C.itO M-ir i'n-fMii.. n f nr h factory i d y ur l -caSliy. W*#umj*L hja* 
tti-'Mi nr. .2 pr.-ylhin^ ruwJnL WrltO for [irirt lenhtra. 

THE PETTI JDHII CO., NS H. SIXTH 5T„ TERRE HAUTE, INO. 




BIG MAIL FREE 



lour 111 -line Printed In 

our Ida! ling Directory nnd 
dent to 11 ftt er thClYOIrUi HO they can 

‘Cinh'mi FHIIK Sulilplefi t'litolniPi, ItooLf, 
I'upm** Mugozineiif etc., etc, Bend £ 0 t: now 
! • hf in illG tamo and & Rig Mull Vree. In- 
clfelintrS ni o nth *' bit 1m eripti on to our iruigHEine. 
Mr. Alfan— Ingram, Va.* Jan. 7, 1907. 

I |> !,'. •■ nimu'l ' recolvb-d umrfl tlmn 2*000 p&reoi* 
of m fi i t. . l 1 1 i -till they come, seorea of papers, sum' 
pit—. uiFihiTixJ bi t-K. etc., for which 1 hud often paid 10 
to 1 !Sr each before- fL T, .lame*. 

Scud tedny to AL 1 .FW, * J Tlie .Hun,*' 

iUtX HK'J KriiHFitT, S. V. 




Industry 

M anu Farturc concrete 
huiMlng block! and make 
m me/. Dem*n 4 Is prac- 
Jc.illy unlimited,. Big 
profit! nn pnu.ll Snvn*- 
rnttiL M if hints $ 16.25 
li p. Artistic face dcaij as, 
f down, Free catalog* 
OenienrlfiB|i*wa 




zu 



= a 



STEM WIND 
STEM SET 

It t Hf SEft IT TOT til LL Hi . It. Lntu Mod I E COP. 
■itixilinklJni] *i jaiLT n—rert uprui efilM, inJ 1 tjna tblct 



Pr Si tlpHAi tUr 
H 4 tH.ro.lD pty 
M| dillcri Ud |1 



CS.HP Itpiw H* 1 ’ mt ipMewi Otn nL* urlr* S3, £11 od uifW ebypl • 

U J ™n. a, c FARO KB, Btl2 1 fcaHrorh hl,,l UHAi^+LLL, 



Till: M IllllVt:. Hilo U> Mnke and ITn« It 

■1} Alfred TV* Mpthlmll 

A bradleal hfltidbouk on the const rout ion and working of the 
Wtnuburpt Machine, Including HadLctgrBiphj and Wllfeltu T&J. 
egrdphy* and other Static Eli-Hrlcal AppfLftitua, 112 pugefl — 111 uw 

traced. Price J J."vc - fontpiiMl. 

Foi*(JLA» ,ni:fi 9 A.\i<:M ujjmik uei , t. j cmtAtio 






BUY PLUMBING SUPPLIES 
AT WHOLESALE 



Will 

[S a y e 

You 
30 % 

nr retail prices. Full stock 
on hand for prompt shipment. Bend 
for free catalog* b* p. KAROL 

235 West Harrison Street. CHICAGO 



pa 



HOLLOW CONCRETE FENCE POSTS,— A iscrlea of EXpcrlmsiUB 

In ihe conal ruction nf hollow concrete fence postt. ccmciLtexod oy tbs 
prufrasEirs nf the ile[j:irl men I aKricultural anj[J[l«rinp at tn* 
('olveraUj nf Wlacuikaln, has- ptiivcn llifl rminy nd^'iiitnirH. Cf Lhii 
type over the solid yuai. Bor the linst ihrcc years th« hollow itrl- 
ety han hfen miule and tiled on the eiperimeni farm. They naf» 
liven found fully ii& itruna jls the tolld reinforced potto, much 
li KliU-r to ftantlle. :md ruatvr hilly cliFitiii'r In eonjlnjclfan. A little 
murr than 1 Ik nf cement is uv«j 111 CActi poll bp niakltiR Lhein 
hollow. TTih rn JiCiare uncil wfls the ordinary llili, which induifad 
I port remtnt, t pe r r ft mind, and 4 Jiarla ilone. tilhiO uf vthicb war 
Inrser than would pKam through n %-\n. Keren. The fnraia uawd 
were the imllnary ones. -1 in. wide, 4 in. deep, nmd T ft, lona. rnr 
crlnforcetnetil a t4-in. round ftieet rod wus placed at each wjrnar, 
the dial awe of Its own diameter from ttie oulaide of the Intel, 
lit ntahhifi i h c hollow uoata, a 2-ln H cure. crjmposeEl nf 4 pLbcm of 
wiKidr la piecCTaary, A cenlriil piece of wood 1 ID. aduare )i Itir- 
ruuntEed hy 4 Hot plveta rounded on ihe outer aide, forming the 
round etiTe. 



The u HeDo”Ptizz]e Cr S "£i£ u ;* 

CAW VOF RI\L orn 

The neaeflt brnln-tOJiM'f. You iinply 
Can' t drop It tin til you hayf removed the 
utiwJ ring from l lie celluloid diM. Eimy 
when yon know how. but '1 Bend us the 
name at your toy dealer and IS cant# 

■tamps or coin, and we will scud you u 
Hello Puz zl k al«o ourBlti Cntnlog N a 
4B or IUU? useful and nmuaing noveltlca. 

The N* V, New* Company, 

IkpL v is Wimn Street, HewVorit. 



WHEN YOU WANT ANYTHING AND DON’T 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION. 
POPULAR MECHANICS CHICAGO 



Water Supply f or ^ Country Houses 

No elevated tnnk to froezoer 

teak. Tank located In cellar* 

Prekimre GO I ti«. Fomiabed 
with Hand, Qiihoitne or Flei> 
trie Pump. The idenl lire 
protection. Write for CJatatoirne v 
Let oub KweBCEKaa kiocrnE 

OUT ¥OrU K EE DSL 

Lunt-Hoss Company* OS, Horhri St*. Boslon 

Hmueh. 50 Chureh BtCgOfe, Hew Y ork 




Thii !■ Ihfl- 
World Wntudor 
X-L-A Ij-L 
Fat" IkiWD 
Mac tiicc 



BUILD YOUR. OWN HOME. 



Make your own blocki It it a money saver 

it ia a hoftllhy T'fcjLimo. Tilu aboal IWifi bl«ii for an 9 nxim hun», fm 
can malra M tn )!> hiovka an J»ur cf AST ImstflN. I'Mltm flit SHAPK. and 
any lunelh up to Hi inchfli, PoichH af w*tl co tbu X-L-A LL, 

S'Tn.,1 far vaUkig fa 



Thl* Bone w** 

built uf Uhrika 
marf a w Ibv 
X-kA*["L 






Makes Ice Cream in 
from 5 to 10 Minutes 

Send postal today for our special 
offer or get our Booklet "Bread 
and Cream 1 % for 6c in stamps. 

SMITH & HEMENWAY CO. 

108-110 thiaoe SI, New York City. 

If your dealer cannot supply you. 



FITTING END TO A BRUTE- — A cantHEiktruus country squire 
turned fhuffu Kon-.ln el vve-lil nj£ In (lie prefecture of KfH'hl li il-tI .1 
wdFrievalopfrl (porting Inrri of mllid. Nut like the Amiable Mr, 
Hip Van H'lnkU' who tli'iecl rar?-<wlniily on his do*, tlilr «iUlrc 
won Id nllCii make d lintrElml ilunonitreLlnn of a CaltnurtiUnM* 
upiiit upon a poor fox-terrier, whenever nuyililnr went Wrung with 
Pirn. <"orv frequently ctie doe drew in be ai gjiriddr:* fliiil i.awrrlfiR 
it multure in the presence of the ouster an his occidental prototype 
tn the prese n re of l>acne Winkle, A few days ago ihi* prntlenuin 

lont hlH ilcig At iJHSJiLE on a spn-rttnf expedition In a neLglil Hiring 
WOihL fie sr rulled he re 4Ltwl there on the look-out fur 11 10 fuff If 
of the Air, which, however, evidently railing to approbate Id a 
pa I nutating rffnrrt did n«t volunteer thema-eUes tn lie flh in at. and 
flew out nf sight of the sportsman and hi* Ling. The squire flew 
Into ft d.anring rage, and there U'iriR no object m-.ir Idm, to rent 
his Wrath upon, he ptoreeded lu persecute l he unfortunate ring. II ■ 
raised id* loaded musket in the air: and tn the nest moment down 
fell vj!h ei thud upon Ihe head of the !■>)£- Ur rfkr the heavy Mill 
end of the gun. As an 111 luck would have It, the iNwer worked, 
there waa a. Jonh report, breaking the stillness of the forr-n-t. When 
the unatc vnnKhfit Into iUHl air (here remained on the ground the 
Ilf el Ms forms of the dog and hi* mauler. — The Japan Time*. 



WHEN YOU WANT ANYTHING AND DON'T KNOW 
WHERE TO FIND IT— WRITE BUREAU OF 
INFORMATION, POPULAR MECHANICS. CHICAGO 



Over 

$400 

Made 

in One 
Day 

Opemtin# 
the 

GIRDLING- WAVE AMUSE MEHf DEVICE R**H AU 

A no lt>ae A Qumo : Al l^u ertua, tud., away back f rota no plane v.« cot 
ill l-.iO-vU .0, m ItuUrt' rim. A l ftav-funlujlle, M,, wn l;ai| a. ft’* 'Hr: 

bother nnwa. 

IF linen [Fit BROS. DIP THIS, WffV CAN'T Volin 
Hi vt Hi y. u aJ ] alt', til Unv murpLioi CiEiCtlNG JA.VK, nad lu vfuw 

durfiil m> u j-iimy.rjtf jwwu* Addfoa*^ 

ISMITiP.f t CHINK 5*^1. „ . 





a Brass Band? Your Home Town 

Sec the Free Coupon Below 

A movement has been started to organize a brass, 
band in every town In the United States, Reor- 
ganize the old band or start a new one with every- 
th in tf Ufhto-tlaU^ Here is your chance NOW? Our 
free book villains — im the free coupon below. 

It Need Not Cost You a Cent 



Ail this is ex phoned in the book which we send free. 

No matter if you are not a musician — you can quickly 
learn to play a band instrument. And it is a pleasure 
to learn and so simple. Don't miss this opportunity. 

Get Started how — get your own instrument and 
start practicing, even it the bund won’t be formed 
lor a few weeks, bign and mail free coupon today. 

Be the Organizer 

If you already have a hra-isband in your locality' 
we will show yi m how to join; if there is no band, we 
will show you. how to start a band. See the coupon 
below and get circular nf instructions free. 

Your local editor will be glad to help; he will 
publish any editorials over your name, to insure the 
success of your band from the very start. 

The buiiaeu men will help you, because they 
know that the band will help the town. 

Let Us Help You, Too ! 



Mail this coupon to us biday. or copy it 00 n letter 
head, and we will fiend you a booklet of full instruc- 
tions howto loin a brass hand, how to reorganize an 
old band— up-to-date — and how to 
Start a band. Just send Coupon 
and the name of the man who 

keeps a music store in your^ LYON * SEAL? 



town. We wive yon the benefit 

of Lyon & llc&ly’Ei expert*. 
wiLhnut osn cent of r barge 
to you. Betid the free 
coupon ten lay-— or a lob 
ter or powt&J can Mod 

plve mu a it Gvolm’i 

nune. 




SUAuai Ht r llsKae*, 

E am intnjriiH in TUOT^Bf 
to furnish full information 
n 1 j- ! li □ ilrmclLno n frfc-jr'LJtic lb* 
formalin p of * brass ban-l In mv 
rn (it; FIciij f 3m hh me with 
f ull I'lrliLiilnrj in.J enl^li *tr by return 
mail — all f rcr — without any ublif Mkm*, 



LION & HI Air 

S3 Adam* SI. 

emem 

ILL*. 



All ........... Adilma. 



|lr pft|»r h i Snf 

FREEi-i jr.-u.ump llum.i uu lull* . !]■* new nmial imiro- 
IhahA, if ynn will ■cikL up Infr.rmatioii <1 r*iral about tu-aaa 
ludi la ;oar locality. Stud eoapob uerw for IdI^ualIuh blank. 
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SOMETHING ELECTRICAL 
FOR EVERYBODY’’ 




Fansl 



Direct 

Current 

Alternating 

Current 

Buttery 

Current 



St- ml fur Circular, 

u 

I rat H' ns. M; 



Catalogue 24 Si. EM4 n:ik’es r 1 ■mflilfus 

tiled, on request. 



RED SEAL 

DRY BATTERY ( "IT , . * . * ,45 

Gem Battery Motors ■■*.++**.- *. *0.75 

Pony Dynamos, 4 io 10 volts.*.* *....*.. 3.00 

Mi- sco Electric Engine*. ■> ai/cs , ■ $D.GO, $1,00, 1 ,25 

Electric Stoves. *- 3,20 

ExperiaH‘nl:il Electro Mentis - 

*1.50,41.25. *1.00 .90 

Trouble Lamp Outfits . ... 1.25 

limftion Switches . .. .50 

Miniature Battrry 'Rheostats .50 

Battery Connectors. " ‘ Sin -There’ L-- ., .03 

Electric Vibrators, 3 styles *5.00, *10.00, 15.00 

Meclical InOut L tion # CoiJs — +**». *1.00, 1.25 

Electric Window Tup put ....................... 1.00 

Call Hell Outfits *♦.* *.,* 60 

MescoSpjirk Flu^s-. ....... ,50 

MANHATTAN ELECTRICAL SUPPLY CO. 

NEW YORK CHICAGO 

17 Park Plate 189 FI till Av«. 




Electrical railways, tracks, switches, trolley 
ears* dynamos, motors, dynamo castings, Kits 
eriginfe castings, every thing for the young eleo- 
Send for our complete catalog 1 1 u 1 * 



trician. Send, for our complete catalog "B. 

The Carlisle & Finch Co. 

262 E. Clifton Ave. Cincinnati, Ohio 



A NEW BOOK 



Wireless Telephone 
Construction 



By NEWTON HARRISON 

A comprehensive explanation of the making of a 
Wireless Telephone Equipment, Both the transmitting 
and receiving stations fully explained with details of 
construction sufficient to give an inldligenl reader a good 
start in building a Wireless Telephone system and in 
operating it. Fully illustrated with 4 1 original sketches. 

Price 25 Ceuta Postpaid 



POPULAR MECHANICS BOOK DEPT. 
225 Washington St., Chicago* 



In all fhp HRtnrV rtf Jinrf (liKnlinP Fndiflft there never was a time when SPLlTDORP J^nitjfTn Apparatus 
m dll inc HIMOry m Udfc anti Ud MIMIC CUgintS w&SJlo% he*d M( I shoulders above the rest, and any unbiased 

{ udfte of Ignition Apparatus will tell you that it is still ahead la quality, reliability and economy. Ask Dept, M for 

geition Book. c. F. SPLIT OORF. 261 Waltun Ave.. NEW YORK 




DYNAMO. MOTOR *3,85 

(A Dynomn and Motor in Out-] 

Ask cTj-nATno, i I -w ill dr-Tskip W C F ffuiljr 

ft If i li- 1 iih 1 i..:i full*; cliatH* hatttfTLe*; cU- 

prohbrf #|#ctrri[i]Atfl, flfct- u A motor, 
will operata ii‘M’ i it,; mac hinfl, jttwfflffn ]altiD, nmcrj 
wbenij. (ircHUt 1 iiw, ad vc rllfij □ d61 iCM, 10,4 t4h«I 

mtoful Bii[ilio!jroi, 

^ad iltinp Cor nr ISnff Catalog* Hd- 9 o&d. 
10 Of prrw thing* tlvdnaL 

ARROW ELECTRIC CO., 

10$ South Canal Street Chicaao.UL 



Every Boy His Own Toymakor 



CtrHBtept Ixitr* book e^er written. T^ll* 
how to mine a ft team ErtgLoti, a Catoi'ra, 
Windmill, MIcIWBijC, an Klertrlr 
HTAi»h, Teietihone. VWie Lantern, Botiin 
Of imrry kind. JtltlH hrdtnonH, phwtricsl 
and niechnnioal toyH. imp*, Ii4jai; (jm'k 
ruirt IC cottage*. 200 1 1 lustration a. IvyitJ 
bm dhoultl have this HTi ftt book. Price 
only 10 centa, ijuatjjaiit o for 25 eeuta 

WKSTKRN PUZZLE CO* 




\vw Si. 25 Flashlight for 75c Poslpaid 

* Iimlnfl a 2 rel I buttery and Ski t Tunu 

-’I'M 1 , 1110 . Vi itll ;Ut (‘it. HI Ti'tUJuhlf' IiJlI 

~t~- ' ! ' ¥l n^g bet cutuluA of nrw mwelllc* 
-r r r ;inip Lnri?@ di^TvnntF to 

Hcctrlcal Pfovf]lyCo.Illr,i Imp., Pittsburg 



A N Y THING Et E CTR'I CAL 

JliNfOl f'-A 3 c nttt»i|i irlll strure mir New llm r,vTALOfi. 

Piimtively tt)>' mnin mmiimtiBEiiifn- of t1r» kind l & 

tMiHen of f.Xt'J-.l-EEMKNTALnAd II IGHKk GltAUlKVk UiKLEHH 
Dl'TFrih VLtlNE. 

J. J. Ill I K Nr, rlmr St, Tin. mm. i>. 



Ht. rmii, mnn. 



TELEPHONE COMPANY FflVS F 0 « ACCIDENTAL 00 - 
STRUCTJON or RIVES. While riding In Zi Kn&nilne bimirli mi 
I he Missis Ifipl river, near t Srn .3 1 y lilr. ,1 KlrE dm L ■ ■ J U Cin I l-y thi 1 i ^ u l 
r-uEl J eSLiir wlili a trkuttriftv iv | ; r U> I lit 1 MlRscurrl Jind Kajj 

Hi is Ti'lFDEiBiir r>-. The wire ih« river ui an dcviithni of 

:,h ft . , bill irk jwme liny luiil In Hit- ml-MU' in 11 lujul a ( v lv 

[nr|i«i iK-lnrt tiK' level of lilt- ivit-pr. Tin- kLjI □ml ifu-ral other 

1 K'H' 1,1 [lik 111 -4 Ilf tllf Intnl WC re lUn'nVn Jillt, Jldlie 1 Of Us# ull]?nL how 

i'vi-r, joist a in It 1 R Usuries. Still Wiin hmuiEiit flint 1 tie court livid tlinl 
in Ibe rortairnci ("io ami ujfllnteTMuee of the lln« thf camimiiy 
bouiirl Io I;iki' Into c'OTiHldfiflltnn llio right n| iln- tiuLLke tu JiavlciLlL- 
Ihe ritir. The judgniuit gnvc the eltl 




ELECTRIC MOTOR 



Sent prepaid to any address for 35c 
EMPIRE ELEC* WOK US, Ml Brldgeporl, Conn. 



WHEN YOU WANT ANYTHING AND DON'T KNOW 
WHERE TO FIND IT— WRITE BUREAU OF 
INFORMATION. POPULAR MECHANICS, CHICAGO 



ELECTRIC 



electric 1 

OHIO 



LANTERNS, BATTERY 
LAMPS, NOVELTIES* 
Catalog ot 200 Free* If IFi 
nc h^vi it, Big Catalog 3c* 

ELECTRIC WORKS, Cleveland, Ohio 



The WatfcPs Htad^iiArtera for Dynamo*, Motors, Fatu. Teyi* 
BjHcricj, Belts, Bella. Lamps, Boots. Ullfimll 411. Wilt AfClft 




J SrANMRDTLUG AT A POPULAk PRICE JMrri. 1 ;."" ** ,,n “’ " "" 



ileorta'd »k ilir djjjtcr i nd *nly. Two 
c»pp*r uhaBUd Rack'Ll, aLvjYfl md onv bfflow thfi ihould^r of tho pi iniolai Detail'S up llm crpiaoBiao. 



and Cfinlrwlimv of ttm irtutil body and atwolciivlF pnr^nli liikaco. Thff dc-iifn of fhir pldf il niT ijintpfftrjnul 

■ — — — - ..... - 111 .... .. i. . Tb m ■ . . _ _ at, j, . J _ 4_ . __ ■. L'i. _ .1^ _l v I mi a I- Pj 



- - J I * L’u Ll- l k .» 



ihn-t Alfe»- I. H 



u ■B.KiIb-iI A Kb 1 



, a Standard Flue at » tVfulir Prim 





■ 




Polishing and 
Buffing Motor 



Airr‘nmtknK 
oniiri'i‘1 i-uF- 
run i r n t3i ■ 
pM‘t« WLth 1 
p>»l Hlii uu 
mu -1 1 hinting 

Jilt IH'kimi'TKt 

for ¥ 14 . 



intii rin or- 

liriurj ] it m» | ■ ‘’ur-ki-f. 
Hi 7-t\ M Inrti. Wlnlm 
■JH miai-Hrt, 

1 j the t^rri-iii nt Ifl 
C, JiiLriki • 'iruiiljiir 

on ritijiiwlr 



FIDELITY ELECTRIC CO,. DEPT, M. 

Lancaiter, Penn. 



Holley Carburetors, $2.25 

We have a str^k r>f I'*i 7 Modi? I L. t inch Carburetors, over- 
min cm rrumuf act urine order, Will uive i-v^Hloru results 
uli fuiiumiilijir 1 !. iiiLLFitir- and Mali unary vNisotinL" motors. 
Turnw— Cash with order, 

HOLLEY BROTHERS CO.. Detroit. Mich. 



AF.HIAL EVENTS .1i.li IVrl.ln iirmluri, an. I A. M, Hirniij, 
o'i iit'j h|i -1 din L rimictit ;i«‘m n-t |1 II’ IrSjil* n: h*ftrt Mjir. Virgin hi. 

A i IP Hi In I pru ii t !■ tui 1 II V billon >' nlvtf m ItlicihiH, hrjiin'p' 

Ki I t‘r .I'll M.iHj. I mill Mm ii ewvriFii i ■■ i h ilnrn-i Uhl Honti 1 
IViN’k it t Norlli Ailanm. 

Svpicmiwr — Itudiuu-KHtiim ^ ii-r«Mtt..ii rmr tor ui-miii.iiirF 

and i.llrledlilw- 

ii.-LnhiT \\ iMli'fflnlliillnl I mill mil MiliU’M 3i1 Zurich, Su.Uzerljinil 

IMqIvT 1 SI I, mill- April 1 'UiIi l p 1iii!lni ii rure 




End Your COIL Trouble 
With a CARTRIDGE COIL 

Cnrtriilee Spark Cods fan 
n pnir^il Itonm rum l" m sui t uniat 
form u Ml i ■ iidrtrv ;ind rmiLb-nsiT 
.itr, Cartridue Cnil- SkIYi 1 
you l AJ on ft' pa nr*. 

CARTRIDGE COIL CO. 

23 MECHANICS ST. I.AFATETTE. INK. 



Dixon’s Flake Graphite 

Given you '’positive principle'* lubrication. G«hw| 
fi rr stmni nr nan rjllndiTRi IwarlncFi, tfanra. at id 
at I fill ’tit i n Piirfaces. Firm" booklet UH-C N gives 
full Jtifi.Nrmal.luii. 




ifsKnowledge that Directs 



THE CYCLOPEDIA OF 
ARCHITECTURE. CARPENTRY 
AND BUILDING 



L* tlid rn -'4 ejtlinurtivii, Cf-iTlpriUiebJlYr am] piilbnHlalfrr* 'mrlk On the 
l«n i hi j n p tritd i*a or [mill i^h> U . I'll > ■ p Mb' h I y wvi i it vi ry hmuch cf I illUiI- 
[□lT tOhoIrkLriicn, fr«>lTi (iLunt. let Ii nS»lLini, r t □I'hri. I'-mtnLm i , i , 7 u ; t)£OSj 
lii.- J 7- 1 U inchop, printed cm p[h-lii *1 j - p, ii^rj in. Urp'j c loflc ty ['u . 

Si t;il I'nitiiTi^ nr : Hnni. ector [ilntoe and ytifto* of b4tl4tafa 

crrtnjilel ■! nr, J in i!L« cnwruB pf enn rtmrtifUl , P ufromi pmJ McliirtiB 

Hhiwinjf si] lictArlf.. Or or I full [age |Unl£i. 3,iM! d,li*ik drowinr>, 
'1 ia*T5! lijf,, oir. J'.ut 11 , o thing fir ILo *Eu'ii lit |> Tad n:a.l futile f- r 
Lln< «i|-orieui.i4 cm |.uiii.-c oua lui tndf tlm if t'.foruniio fur tho t'ancrl. 

Examine Th&sg Book* At Our Expense 

To rlii'W jnn j up 4 what nr* adU 1if.w ntce«"ary Ihi^T 1M tpJ 

ff is in mi [-"iitiiA i'll vi-itli il..i liL.iili.lmK irntltii, ownoHj real i-MhIii 
ajTvmip, «?!■ ., wo wifi Knud, a f'lll Bet, > rpitM jireiuld, fur Oto diyi' EBk-L 
PHininaliLi.li. J 1 1 - a (ILL Ln ami p*^lI ilia ctj> Mm, Tbu bchrki can l*> i*- 
narciL-il it nair eiAj'CitFf! if ni t Mlmt ytm Ytaul. 

S liTt.A I. tlFITlti To inlfodnca out Correa Emndetice Ccrnrow, 

frnm wliiehtb- ; "lifr IP C''tn]Ti11i'-i r Wn dfTuf ill I H rf tvFnfco nt llirt 

P (H'i'i al |irlflf mf f l mi. [>nv9li]ii f.‘ «H'i oIT't fi »!:lv* a nil Ol.iXJ A UinlHti 
Rh-iciilnr i-rirci La Tkli gflec li jmil nuLil /.nR> l«l. Order I>e>w 

mi'l lave wtor tit! I'l r coni. 

— — — - 

IMPORTANT SUBJECTS CQVEIIEP 

Reinforced Concrete— (Imatftitr— Contmcts 
and Mpucificattnmi — The Law of ContractM ami 
l iens — ISiiilJiKj? Supcrfntentleitce — Kuildin^ Ma- 
tcriaJs “ MasiitlrV — Carpentry — Stair IfuildirGr — 
Hardware— Pfasierlmr—Paim ins' — Heatinir— Veil- 
tJtatloii— Wtrfne for Dnnr Hefls— Bunrlar Alarms 
1 —Steel Coiistructiun — ElCi ators — Sheet Metal 
Pattern Praflinsr — Atvchanical, Architectural, 
Mreehnnd and Perspective t>raiAlnR — Lettcrinir - 
lllue Printing — Shades and Shadows — The (jreek 
and Rf>maO Ord^rti of AreliUecsure — Rendering in 
Pen and Ink and Wash — Water Color Hints for 
Draftsmen. 



Withi.iyl l.itra Cunt, «o vi.IL iutlmlp fur ptie Vmr, u a MotillUj 

9 □ [■ [■ U‘m c u l,. Hi, > 

TECHNICAL WORLD MAGAZINE 

(1 Wisthff ropilir jirinf. A T-bonmuhly r^tmhEp, rl«Mr, cir'-to-dAifl 
mnnlhly. Hurt IiiU an imiij-hl IiiItt thn- trial lliib^l oj’ lifr — iIliihp lluib 
*U' r y "Ay fhunld Il1" ; w, r.-n IP lint NMvnlt>|inmnlH In Idaw iod 

very in a pui'niir aeu! luiertitibf manlier, 

AMERICAN SCHOOL OF CORRESPONDENCE, CHICAGO, U. S. L 



FREE OFFER COUPON 



jaSEPH DIXON CRUCIBLE COMPANY 

JERSEY CITY, N. J* 



GOOD CUTS 



EMGRA VEO BY MIX PROCESSES TO ILLUS- 
TRATE ADS, CATALOGS, ETC. IT COSTS HO 
MORE TO PRINT A GOOD CUT THAR A POOR 
ORE, WE MARE CUTS THA T PRINT CLEAR AND 
SHARP OR ART PAPER, RO CUTS IR STOCK - 
ALL WORK BORE TO ORDER - ASK EOR 






Am* b rlrj‘in Schrml nf (’urri | p|K*llilciiri'i 

TLr'itsa rycl"|.'9ilini *-f .iTTliiMirim-Lv Curr+olry ^q4 BuiblSar 

far F, rlaj.*" fiti-' J’T ami n utimi | Milwi Turlllikwl W lit Ilk fjnr I 1 will 

lend (JJP 1 within r. rf*yp rui'L $^," 1 I » in, I nth until f harm ynid |L p t ihi; 
■ 4h«-n%iro ( wt|L notify ytni bcul hold lh« liookj pubjtfi't to T"W "TYlfT. 

Titld Etui to |FBtt iiaatiL fully i'oid, 

UXE,,,,.. 

ADDhESS „ 

OOCUP |V TION . 

TWrfjfkYY^ ,, + 

- - fPop. Blech T-«Pi ■ ■ 



Satisfaction Guaranteed 

Power Free for Thirty Days 



We will pay the freight both ways, and refund your money if after thirty 

days’ free trial you do not find 



The Waterloo Boy 
Gasoline Engine 



\ 

\\ 



^ 7~~ 

enlirSiy ^tfefa^ctory. Pretty liberal proposition, isn't it 5 :Yetwe make tji^s 
offer to your in good faith and trust to your honor to give the engine a fair 

— We mikfe y°p tHejMge-of the merits of our engines. 

W aterloo^Boy gasoline engine is the b^sjt*. rhost" economical sjnfl 
simplest gasoline - engine in the world, Thejprice-is so reasonable tl^at ydu 

cannot afford to be^without one of these engines. # / / 

/jSo ] \ \ \ f / \ / / 

Our Five Year Guarantee will Appeal to You / 

/Write today for our ’illustrated catalog. A 

Waterloo Gasoline Engine Company 

1021 West Third Avenue, Waterloo, lowa^ 



T> ELI ABLE AS STEAM 
IlEMINGTON OIL ENGINE 

W'il! not raii-hnnlm fYiwt to tippmto 'f h* much om hupd t i hil 
IhLri E«NO'l a 4 fJiN.nlim! uni^liiH aup-|uw«iJ to run ou kftrOHDD. 

IT IS A KEROSENE ENGINE 

St j inl for CatalOKiio "P, ’ ' 

The Remington Oil Engine Co., Stamford, Coop. 




ROTARY PUMPS 

circulation of Water anti Oil on 
Automobile, Marine or Stationary 
Engines and for bilge purposes, 
SEND FOB CATALOGUE 



THE LtPMAN MFC, COMPANY 

30 D PLEASANT STREET. 8EL0IT, WI5. 

__ 



AIR COOLED MOTORS 




a In I 7 T\ amrmn ^ 



l'A H.P. to 
10 H. P. 

Hi md M4 B. P 

equipped with abort 
cun nee Clone fur 
spray p u tii p alej d 
waulnsf briiTn at- 
tachment for pump, 
tun wiepr from 

Will work Against 
2HU pound pressure 
all day without heat- 
ing. Gasoline In base 
of engine. 

Write for agency 

V Jt WMm 



THE, BADGER 

is the Gasoline Engine 
FOR YOU 

All types and slzes,3& to 50 H, P. 

Send for free illustrated cahctog 

C.P. O J.LAUSON CO. 

3 EHh Et.» Milwaukee, TVls, 



A NEW METHOD OF KEEPING POT AT 0 CS,— Tonsi it- fienm-.l 

Ricitird U-utJUlier, ■<( l’r:mikr-nt . rtr|iur!A tbnt .t tkrnum pulilk-.ikn, 
Hi* i, FF. 1 (rtl^il Ads.ta!T In Fruit lldiisiiiji jijhI 1 1 a n. Ifni ng, ” staEffi 
rli.il li new tneihud ftir keeping pulnlrea and urrvcnllng afirmiling 1 
■ ■ uau-I x In plfltJ-lnjI I Lie hi i-u :i Isypr uf rukc, T^i <cf or Schiller. Of 
EEmiiH-ivti'k, wlm b,«s ptlM lulled (.lie method, La of tli f opinion thst 
I lie Improved FPntJidlioji hj im%'ntia i,F eoke lb not tlnile ru'siitmuJIila 
fur Die r»nlL L tu lwlipvrt that it is due ki the osidnHfln of the 
fT‘h?. ul] Sri i. bowerer, id a. Very slow one. Coke always contains 
ulrlphur, and il is eery pinsiVk t J uil (lie tnlftdte tltlinlllies of 
ntidt-B of earlwll unit sidpTiuT, which result from (he uktatlnn, 
mixing w it h (lie air and rating niiiohn tine pt/takes are sufll- 
i-ti'iu io greatly retard sprouting, Pat atm* treated art: &ttld to 

towf) in tOmi cun diilon until tin' following July. 

"ttfljr." queried the father, "can't you site my bny a, position 
In yunr store V 

“I don't know,," rtjr ined Uic grocer. ,L Wiiat eon Tip d&f** 

■ Well/' replied l be parent, "I don't tutHiG« he sould do tnuph 
at Btbi ejrppl buy ancj fM'l 1 gonrin and rnunrtm? your bustheas* for 
you, hilt inErt on when he gels a little ex&rrifincii ft hid fienSe htf 
might lie able io awwjj out. do up pju'kaites and n.m errands,” 





The White Lily Mfg. Co. 



has a 



Special Offer 

for yoti 

Ask about U and far fret catalog TODAY 

White Lily Mfg. Co, 

1554 Rockingham Road 





Dependable 
Economical 
Simple and 
Easily Operated 



I. H. C. Gasoline 



Sizes and 
Styles 
Adapted to 
All Uses 

Engines 



|T is not necessary to take atiy chances on the power you use, The record of I, H, C. gasoline 
engines is an open book. You know, or can know if you inquire * all about their satisfactory 
performance. There are many thousands oft hem in service, meeting all sorts of power requirements. 
Therefore, don't buy an engine at random. Be sure you are right. Ask any L H. C, gasoline 
engine user about their efficiency, about their economy, about their simplicity, and ease of operation. 
You can depend on the judgment of the disinterested power users. Buying an L H* C, gasoline 
engine is buying a known quantity. They are made in a large number of styles and si /xs, including: 



Vertical 1, 3, and ag-horsc power. 

H orizuntai (stationary and portable) 4, 6, lo, 1 1, ijj 
and so -horse power. 

Gasoline tractors i 2 , 15 and zo-horee puuver. 

Famous air-cooled i arid z-horse power. 



Famous skidded engines 1, g, 4, 6 arid 8 -horse p-Owcr, 
Also a complete line of Famous mounting engines from 
4 to zo-hurse power, and sawing, spraying and pumping 
outhtii and jacks. 



Catalogs and particulars furnished by International local agents. Valuable book, “300 Years 
of Power Development’ 5 and catalog mailed direct from home office on request. 



INTERNATIONAL HARVESTER COMPANY OF AMERICA, (incorporated. 

16 Harvester Bldg., Chicago, V, 5. A. 



COMING EXPOSITIONS 

London, Englniid— Gitldit] West :irnl ArnrHesn Induct rleo ErliD 
till ion from May >o OrtutK-r, r.inft, Inclusive 

Uni fcnl/t III, Hi.'] I il j ul Exhibit!' in ut musical Iristrmilentu. frura 
May 19 ifl June l. fJ«H. 

Kn □ n, UuhsIji - -I ntenin liulio 1 tJnmsItioij, tmin June: tn Auffitut. 
UlOiC ExhlMlp will ini’ll tite agricultural and other machinery, n re- 
proof iBRt^rinls, nit- engines and niujufaius ami g^nprul riumifac- 
lurtug Industrie?. 

Munich, fit's many -Tenth TnterrmlkUiaJ, Art Exhibit lutt, rrrrni 
Jimp 1 to Octdbtir 31, ISHiU. 

Winnipeg. t’amitla — Annual Iininstrljl Exhibit [an of Western 
Cullin' i r from Jutr lo to 1". IHO'A. 

Ssntlnea, chili— ■■ -TUitu tnrmths' exhibit of American noo>in dur- 
ing the foil of IW9. 

Bruandn, hdRlurn — Internet lonal Exirt&ItJon, from April in 3fo* 

"vhfliii, Austria— First International Shouting and Field Sports 
Exhibition In 1 010. 

HLri de Jimtlrd, RrsEil — Permanent pale exposition for American 
goods. 

Her] In. nermsnv— Intetnitioriol Exposition. representing mean ft 
nf Lmlt! p ml traffic hy land and aea. Frutu March IS lo May 
15, 1011. 

Milan, Italy — International Exhibition of Theatre Articles In 
1313* 





“Sanitary" Electric 

HOUSE PUMPS 

For Retidence, Factory or Farm 

This ut Hhowa tKo 'fiaiiltlin/" Sipsli; DnublP- 
ArliiiU Pump driven by no electric motor . J 
Cidlnus per minute og&Iaet ffi) Hi*. with >4 h- p. 

motor, or up to US Dm. with linpr motor. 
Cnttalaohe driven, by usy other power 
■TAuaMfl, 

Ample Water Supply 

under pressure for washing win down nail 
ore&es and for lutvn and Lcnroem or any do- 
estlr iiiHt. 

We manufactory a fall lino of 
[iiiidei Uouhln" Acting PumpB. Rotary Fumph, 
ull MOflil^SJUl Water Lift*, 
tu today for Fhez ik>OKL±:x. 

THE SANITARY PUMP COMPANY 
17 5 . Canal St., Dayton. Ohio 








We ire murafumren, not mmbma. Save dratm, 
Sobbff* HriddnlDf linuiic pfodf. 1 1 J I nrt you fjocn 
$50 loSiUU del my High Cl rule Standard Gasoline 
Engines from 2 to 22-H.-F, — Pure diren: tu you 
lower itin-ii dealer a or jobbers have to pay fur 
similar eu fines in carload loti lor spot .pLsb, / . Direct 



G ALLOW A r 



Price and quality speak lor Ihe-mse-lvcs 
jil'.L you are ic be [be sulc |uil^ r 
Sell JrtKtv jKsurc^t hum and hay a 

5* N.-P. only $ 119 >£Q 



Tsim or ntonrr 
back . Write foripec- 
fal [>rcijji.^ifii>n. All 
you jMy i:i* Iv lor raw 
a b o i iiii Ji 
Send I '-if 
FflEE. 



Win, CiTlowiy, Pvtt, 

ltd. Hillowij Co. 
MB liall«*ir hi 



Double the Quantity of Water 




delivered by any other deep well 
cylinder pump, is raised by the 

“American” 

Deep Well Pump 

The reason Lst it delivers the full 
capacity r>f i tie cylinder both on the 
0OWN-5iroke nnd the LT -stroke tnaklmr 
it actually double capacity. There's a ■ - 

idation to pump us^rs in our new I 
Well Pump (Jntakuf. 

THE AMERICAN WELL WORKS 

Gen. Office and Works, Aurora, Hi. 

First National Rank Buildinw. Chic.i^' 

The American Fuoip Co., Joplin, Mo,' 





Jiirt Like ft 30 -Footed-on fy smaller 

WlMilJl - S 

Wh-p] !kn4 
CUdrJntr 



Don 9 t Think of Buying Any Launch Until You Write 



-for Free Boat Book' 



Four Great 
Launch Bargains 

For this Complete Prince William 16-foot 
Launch and 2£ H. P. Guaranteed Self-Start- 
ing Engine, 9 miles per hour. 

$144 hr Wz miles per hour “Speedaway” $153 for the Canopy Topped “Winner” 

$160 for the Auto Topped 3 K. P. “Comfort" Launch 



Wright kogimt C&. 



00 



For a limited time we offer to ship you, for $121, this graceful, substantial, ready-to-Iaunch Motor-Boat — an ideal 
craft for Fishing, Hunting and Pleasure Boating. Safe for family and children. Steady and seaworthy. Money 
back if not as represented. This Launch is the result of 30 years’ successful experience in boat building, is a 
scientific compromise of the auto boat and flat bottom. Seating capacity, 6 to 8; 1G feet long, 42 inch beam, 
9-16 in, dressed planking. Can change scats and move about without danger of tipping. Boat is propelled 
at a speed of 9 to 10 miles per hour by a powerful Gilc self -starting, odorless, noiseless, reversible, 2)4 H, P. 
Engine of the Single Cylinder, 2 Cycle type, Controlled absolutely by one single Lever which starts, stops, 
reverses, etc. Develops full 2 H. P. at 500 rev. per minute; 3 H. P. at "GO rev. Construction simple, no 
cams, springs or gears toget out of fis. 40-page catalog explaining Engine in detail sent free. Guaranteed to 
give perfect satisfaction. Send your name on a postal today for detailed description of this beautiful, 
ready-to-launch Motor- Boat* Investigate before buying any launch. Our special $121.00 Price with Imme- 
diate Shipment GtJ£f&nteed is offered for a limited time only. This launch is complete — nothing more to buy, 
ordinarily sells for $200.00, 



C. T. WRIGHT ENGINE COMPANY. - 1007 Washington Street, Greenville. Michigan 




Triumph Reverse Gear 

S m nil, compact uLtl light, yt't strung 
n aid. powerful. Highest grude viurk- 
ami material. A guur tbal is 
perfectly balanced ntjil gives In- 
s c .n n t ;t Hi‘rtu h HflioiL So sirups In 
design, flint ynM cao Install It 
1 "Urst-lf,' Wrlto for “1969' " catalog and 
i Eves, TRIUMPH fiKAit lit),, 
: it Abbott Street, Detroit, Michigan. 







The Motor of Merit 

Single and Double 
Cylinder 

Oct Our Literature. 

MOTOR CO. 

2QTH AND N. LINCOLN. NEB. 




ELECTRIC WHISTLES 

for boat, Qiitomobi le or factory, loud nti d durable, 
6imy to put no, operated at uny pufnt by pufth but- 
tf>u% run on it fow ordLunry dry butteries or atont«o 
battury. u#o thoCy Brlou make Bund for i-araloKHO 
and low pricais On motor bout and LiutQmObilu 
■ooftenoefeh 

THE EDGAR MFC* COMPANY 
IS Hast Bldg.j Boston, Mass. 




T & M 

REVERSIBLE 
MARINE MOTORS 

N'oat nml original tl^Rlp. 
High quality ; moderately 
prlreil. Curious types and 
ill E si?A-s from 2 tdlMlboTse- 
lHhW^T. Every eng Urn guar- 
anteed to dt^VLfluTi full rated 
power. Investigate care- 
f u 5 1 y be for r- buyj □ ft [►a u - 

t If ul " 09 cuts Nig wives full 
d OM T I J*t [on n 1] rt go norm I 
trout iso. Ask for a copy. 



Termaat & Monahan Co. 

ur r c 



REGULATIONS for motorboats on great lakes 

ItffUlldillf Hie urulpiniclit if m atari Kifils fn iliy Un-j.tl LnkH 
and Iheir cun ucct lag and tributary w-uLurn as fur i-abi »a Mrm- 
treaL 11m ] KjpjirtTni'nl ■ f tVmmers'e oihT l.uLmr bus leaned the 
fid hu lug rctudalimii ;i nd reauiremimls: 

Whlitin nmtj Bell.— AIL TtmUir vewn-lo. without remird to si re or 
lisr. Iii'isL I't jmulded wilh .lu eilleieril alikllq and an gOletcut 
hfll. Nw nine or Bli'le nf i*-U la prescribed, provided u is avoU- 
nisis it ml nuHSeiem fer the hae for which it I-h in tended. The word 

H "h iKi.-l i. j rH r ' iiiiih-L Ik- token In JtK ufiI I miry sense, eunsldeffid Hi t Ik 

reference to the nhtocL Intend™! t*j the provisiona In which the 
word appears, n timely, (lie jvrndui'llnn of oertiin ntpnnla. 'i'he 
Dulftr in ojH'rato t|ti! wliiflle is not prescribed, hill She whistle 
nuiEi Ik? uf BUdi a character as to 1 k> heard in ordinary weather 
at a dint a nee of ;sl tea si uv-« miles. 

LiijhU When nmiuaied hetwem sunset and sunrise., they must 
carry rental L"ti 11*1 it*. namely: 

1 . A farEitit while 11 l: III el i i hr bnw nr head of Hie vessel. 

2. A green li-ilu mi the stariKmnl .-3de and n ro,l I lirlit on the 

port side, provided with nmtrt-r screrDN, Tire fhif ligttts liluy Iw 
sri afTtierl tn I he naming nf to live frides nf the dwh-bm>w a a 
to lM k properly nor^^neft. provided Lite lantern tie Twteked wllli 
metal- Whenever ihc cmhi and red siite lijthta- ranneji be llied. 



Skipper Marine Er 

Rims cu 

KEROSENE* ALCOHOL or 

Gasoline 

Simple, Powerful, Speedy 

PrletJ 

2H. P* 4 H. P, CH.P. 

$64 $9 4 

tVTULilita induilliig Boat Fitting. 

CRAY - HAWLEY MEG. GO. 

Detroit, Mkh. 

y nlfprs of h rtiy HE Liffler!, Sietfj ChimoSj 
VslYWi, l^TiiEtlo Oiitfit*, VtC, 
itaild fur t:oialr'g l 1 . M, 




Here, at Last, is the Perfect Engine 



A 2-cycle engine with the 2- cycle troubles left out* 
Everybody knows that the 2 -cycle engine is the ideal 
type except For the fact that it is wasteful of gas* 

The Ed bridge Engine has overcome this one fault. 

Its proven fuel consumption is only two-thirds of a 
pint per h. p. hour. No other engine on earth uses 
so little gasoline. And this fuel con- 
sumption does not vary, no matter 
haw high the speed. 

The Elbridge Engine has a speed 
range, without waste of gas, of from 
200 to 2000 r, p. m, 

This is accomplished byDeLong b s 
exhaust ports — 4 ports, low in the cyl- 
inder, instead of the old-time single 
high port. 

This is the lightest engine for its power ever built. 




That U a definite, clean-cut statement which we can 
easily prove if you'll let us. 

The Elbridge was the first engine to lubricate through 
the gasoline tank, thus avoiding all exterior oiling devices, 
gaining cleanliness and using less oil. 

The El bridge exhaust is cooled and partly silenced 
without the use of troublesome Water 
jackets. 

Ibus this wonderful engine com bines 
every good feature known to engine 
building and at the same time avoids 
every fault. Other engines may have 
one or two of these good features. 
But no other combines them nil. 

The Elbridge Engine is indisputably 
the simplest, surest, lightest, strongest 
and best marine motor ever offered. Will you investi- 
gate these sweeping claims? Send for OUT literature to-day. 



20 Sizes, 3 h r p + to 1 60 h. p. Common sense prices. 



SPECIAL OFFER 



M gllKL 



Limited 1 q 1 2 boats. Tu fieri purchtKt in each locality, we will sell one of our regular $ 1 ,500 
aulPttlubile including 3 -cylinder Elbridge Engine, for $ 650 + Thu, u to introduce our 

Send lor details of thu pro [Million to-day before some one else in youi locality geli in afield of yoU- 



ELBRIDGE ENGINE COMPANY, *r 2 oS!£™S.\° 



they must lx 1 kept Vlelurd a net ready for H 9 c an provided in nr licU- 
H of the net n( Fflirmiry H, UslCi. 

The law does 1 1 at appear la permit the u&a of a three-color 

"'L-Oiuhliilllcui" hglit. 

Conies uf Rules. Such wsaela tirt also Lretl t« Ivu vr on 
iMinrd two printed 1‘opU-H, of I lie rhlen which must t* hIin’to! by 
Ihnu, which will t,n: furutaluHl by Iuc.iL Inspei'tOta uf aLeuin 

vumris on romcaL 

Life ■ P nr se tvsf*.- All Mirh vessels of IT. giriR* tons or Leu rn- 
Ratfrd lit fiirrvIllC pilMWIliFTS fur litre. In addition In the equlp- 
liienl A bole glided. are required In ntnty u ne liro-tureservoi 1 fur 
mil paineiiger L-arrlcd cmd. ntinll he operated only In rl in rife 'if a 
nvmoh duly Jk-ffiscrt by the liwul ImtiMHUiTS of a team vessels. Such 
reueli, when nsril only tis private pleasure boats, ami not at any 
lime engaged In the carriage of piimpn for hire, are nut 



MOTORS 

Sul'S. Son 
Knot iinjlt, 

$125 

nod us'. 
Stamp* fur 
OaLaJog. 

H\rK H Doha iroiiiFH Rlmpll lied Count ruction. 
Bend for free cl rcu I nr nnd prices, 

Tltjlfhllll ll'ltli nT|I, fa,, u !■» 1 4 -rllll L *(.. IHhI mi. Ilim.. 



TOPPAN POWER DORIES AND 




PALMER MOTORS 

1% to 9fi Uoroepofcer; Quo, Two and Four 
Gy Under ‘Jump Or Snap Spark IkoUUjd; Two 
or Four Oyclu, Ho mi foe tlatalo^. 

PALMER BROTHERS, 



Now York, fit Kut jllrlht. Philadelphia,. The Boh no 
Uu»UpU, ao V □ Inn Jit. fti rUftml , Mfl. . i-U JhUrlLaU J. I*J at 
Si-wtUfi, Wjwh,, Wtfl Us At. 

YinnitiTBr. R C., lem IViwall Si. 





tUglt-gnute MARINE and 
A L J OMOBILE LiNtlJN'LiS 
2 to 20 H. I > , 2 and -(-cycle, 
latest improvements; trust 
maturt&U lowest prices. 
Alsu scN castings, with 
blue print draw iny'.s. 

Send for catalogue and 
state size wanted 

JL. J. mm MOTOR WORKS, 

HrilEcc Sc, iiulynlto, Mhm 



THE LEADER 

Horizontal Opposed 
MARINE ENGINES 

Have six cardinal virtues worth being authentically 
informed about \i you are really in the market. 1 hese 
are: Non- vibration, low center of weight, accessibility, 
economy, both of fuel and upkeep, power reliability and 
compactness. We will send a good question-answering 
gas engine book to actual buyers. 



The SINTZ- WALLIN CO+* Grand Rapid*, Mich- 




24 YE ARS OF PROGRESS 



and i perfect record for reliable performance and superior build 
is Hrlund Pierce Motors. Trey arc all diat good motors 
should be. Equally dependable are 



PIERCE Motor Boats 

— nnjiFldt, speedy, ufe aq.il strong. We vumnlK them to five Tull 
ulUfficltou and wfll repair nr fumkh In n|iU< s free wlrhln 5 yean from 
date rf purchase any put that should prove tlrfrcS ve,. 

Writ* for 0«k sha^injf Ctllfetm staet. pritei.r*,, nod telling 
a'liiut Flrrrr '.i.ipreni.n y. Don'thuy a Muior lloat ur Muter [J 1 1 you hear 
IrcjCfl. the |.>ii'neer hu liners of Ulntiae hluinn,. 






are elegantly de-igntd. carefully built, and genuinely 
satisfactory. They cost a little more than tome, but 
the few elstia dollars stand for Teal excellence, and the 
certainty of lasting reliability. We carry a targe 
on hand and can make prompt shipments. Wri 
your requirements* 

!■ mSerP'.fe ! U; 1*1 •- ‘j -- urr floats id amp kind, wrilf * day f T 
iiur huri !■ mi- P tfkleLs enclMtilil tfn * ti t-^ in vtKn.-s f. ."t t-"i w 
| 1," k i ! % r ■ ■ ! , r- h : a! <-,(•? J'.v^ CSBtS f' rdth^F TIlB ClDOC BfflA 

. . V ..... ri r--..- I .rr 



i-t Ru W n It Cltilr-p, 



Mfg. Co. sVhtr Muskegon, Mick. 

mbit the ijrjiuinc “tta&rte AfjwalrejifMn 1 * nin-|i?li 
V-rfc,Ciil , ':iffO. f>r(Tmt, l.'jwien > t .->".U : !c hV.iret,. 
(ijl-iis Si*- "iljitf 1 Is Co.. EtortiiTi, Mist. 




ATTENTION: BOAT OWNERS and Lt LI ID ERST 

It will pay you to send six cents for our 

Catalogue D, Bout Hardware, A savintr on a]] 

h = 'at su p pi its . C. KAUFMAN . OSH k OSH, W IS, 




THE ENGINE 
That 



nm. 

Is The Northwestern Marine 

Powerful Engine* for itgb JPttd bo*ta. 

In. um by the United States Go^- 
eminent Light House tenders and 
the Chicago Police Department, 
cases where extreme speed and 
absolute reliability »r& required* 
Very compact and silent run nl tut r So carefully built that a 
woman or child Can operate it, Not thechaa|>eet,bDttbe beet. 
2 to & II. P. It utnil price $40.00 and up . Wliol esa Le p rices ? ■ 1 boat 
builders and airenta* Send lor our big Illustrated cal ■!■ • _*. 
Ncrtfcwctkrn Statl ted Iron Work*, Box 523-N , Enu Claire, Wii. 





Make a Motor Boat of Any 
Boat in Five Minutes 

You can do it wilh ihe Waterman Outboard 
Molar, winch you can quietly attach (and 
detach) to the item of any iliiff. row boat 
dinghy, punt, tail boat, and have a tftHKI 
motor DOal. In is- not a toy. hut a tell able 2 
H. P* Marine Molor ihol will drive an 18- 
(not row boat 7 miles an hour, 4 hours on 
sailor saBolme. Simplest mo-TOT made, 
W eight 4U lbs. Equipped with Schcblcr 
Carburetor. E'olu years’ soccj-irlu,] r«U.lb 

behind it* Send for Catalog 
Motors,, I, 2, 3, A Cylinders =*C 
Standard Type Moron. I to 30 H, P r — 

Catalog A, 




QURRIE 



We Furnish All Equipment Needed 



All a«Ady 

to In » tall 



We make It easy for you to 
cot a boat motor this year. 
Equipment furnished with 
Du Brie motors now in- 



cludes everything— tank, pipe-fittings, gaso- 
line pipe and all — ready to Install* Our, 
special equipment offer makes It Irepossh 
hie for you to set any other motor at so 
low a cost- No other motor so easy to install, 

Thousands of DuBrEe Gasoline Motors are In use In 
Speed Models. Livery and Fishing? Boats. They start easily 
are always ready. Wonderful economy of fuel, dependability 
and bull-dot persistency. Ten slits— V6 to 2? 
horse power — one, two or three cylinders^ 

Send for descriptive catalog 

Because of our vaporis- 
ing device. Kerosene. 

Distillate or Gaso- 
line may be used in 
the DuBrie Kero- 
sene M oto r. 



lilt 

Kerosene, 
Distillate 
or Gasoline 



A pint ot kerosene per hnrpe power 

khnur* 



keepa you eoinit fullepeed for nnl 



riirre': ni^iv power is trroifwr or distillate, 

It'fl vastly chi'3[#r. None of the fuel Can ifcopfl 
to rftune nini or Iuurw. These enjoined run smoothly 
and persistently. They cont far less than other Iremaftne 
motors. AIL flirai from 4 to horse power— one, two nod 

three cylinder*, Ctar catalog gives all details. Ask for tL 



Big Introductory Boat Bargain 



Thi’ hull alone 1* worth more than ve chHFne thm si-red’ 
boat., fully equipped and read ?' to mn. It 1* 1“ feet long; «UU 1 ( 
firwnsfT?i ntmfortablyj llflft 
DuKrle 6 borw power hhp<v 
^ line e endue* 16 indi 
1 propeller with reverse 
\ pear* Spued tactual) 

J,, — & GY to 10 mllfro per 

li < : r Write quirk, if you are intemted, 

lor the number of those lionte la limited. 




$225 

Complete — 

Ready to Run 



OU BRIE MOTOR CQ., 4*8 OM4 sir»t, Detroit Mich. 



oblljtnl to ram ply with the pm visions of law In regard to Ufa- 
pri'serrprs anfl lirenKFt! -opera t urn, (The ILfc-prc&frVcra hUi-i lit 
of the sort prescribed by the regula Linns or Hit? Board f Surw r 
vising Inspector*. They mui>L bear the United Stales Ju^rn-n "rs 1 

Etomp. \ 

While Hip Irtw docs not require It, the department mrominends, 
in (tic Intermt nf eafely to life, limit a lifc-ttrcserver for each ]'cr- 
son on hoard lm carried Oh all ulOlorbOJltfi, regard lees of sl^e m 
eccupalhm. 

0 oeu m ret i n j, InJpeolion, Fie.— All motorboata of over S finl 
lohE oiLgflsctl In the carriage of freight or pmtnien for Mr* 
mutt be doonmented ; that Is Is sqy. liemsed by the colltctors nf 
customs. {Vessels under G not tons arc net documented in sny 
case,} The license of the vessel obtained from the collector ■<{ 
euBtom-s IdesIguateiJ a docEinient) is additional to etid - ii:-i c r 
l«i confounded with the Lleensa roquired tor the operator of a 
uintorhnnt of IS grOBa tun* or less earning pasRciigera Fur hire, 

Molor nncls of over In cross tons ensBflicd In tiie i*nrr|:i^e or 
pas?e[>s£C! a or freli^iil for hire must also he Inspected by the l nltrd 
St sues local Iwpectora of steam veaHels acid must carry a Hocused 
ctigltiw and it licensed pilot. 

Documented vessel* must haw name and home port on -iern 
and on me nn each bow Official mejiaurement La necesury only 
in c.nse of vessel a requiring to he documented. 

While the law- does not require U, the department recommends 



Do You Want Power ? g n n r n ntc ed to 



develop to 36 per cent 
reliability f The Strel Inner has an unequ 



more than rated power. 

citlcti record 



Uyemt Do you appreciate fuel (wotteuiy? 



Do yon want 
coming 




trxrzr /-f> cr£fjr£>£ft 



i» guaranteed to operate with 25 per oe_nt h™ 

clflBI 



fuel thnci any 2 Cycle cncine built — 1 *M fc&fli 10 
to 15 per cent les* x hao, any other 4 cycle engine. 
Dnytmaiipreciate durability ! One inun writes: 
"Eight years in n*e and only 5fLvU spent 
for repairs.’' Hundreds of other 



coo 

eeTiijilfv st. to ns endorse men! re 
Thuntrelmcer rap cost a tew 



dol I are more i n t he first p bice bu t 
in the long run it bc4 only the 
beet but the cheapest. 

All Hires 4 tolODlLP. Fuel OIW* 
lrie ht nmpfl for Mickle Timed 

Pocket MuriuO ColopM, 




Free 
CntuloK 
sent OU 

request 



ST HEXING EK MARINE ENGINE CO, 

AS r nnm . d .. Vul ItatPAfl Mf rh 









ATTENTION! 



GET THIS CATALOG 



The largest in the world on speed propeller 
wheels, reverse gears, air pumps, under water 
exhaust steering wheels, bells and marine 
hardware. 



Every thing New and Up-to-Date 



We want every man who own*, builds or idU bo&ls to send for ihis 
60 page free calaEog today* full of valuable information- 

Prices the lowest and labefaction guaranteed. We carry an im- 
mense stock and can ship the same day the order i* received. Save 
money and get the best. Send for catalog loday + 



Michigan Wheel Company, 



Dept. M 

Grand Rapids, Michigan, 



thti llm n.iEiiii Ik - (VijisjiLiTTiiiiiily displac'd nrj UndtaUmcirbed 
bOAtfl 



A nefTPtif wnmtr nn an ncc-nlT npprojidiiBfl a depfe-hsTnl, 

durinp .1 nrHMJii *■! "htnfi umt uidciM: 

"lluvc t« vi wit any wurse weather than i li jh. Mr, snii^r , 

'■T:ikr a wnrrt f Min aii ‘hi ■- > Lt . m iiiii/' the dec*- lniiul- 

“The wmrhi r‘H neviT ■- i-r> * I while lln-:--V any remit to on neck 

■ -uni king: irmuirto nlmni It.”- iipjafkift . 





WATKINS' SPECIAL MOTOR 



CURTISS LIGHT WEIGHT MOTORS 



3 HORSE POWER— ^ Lbs. 

AT mill p util Tofisu. ci>tTfr WBti r J-ivckT’ih, ,hmI 
hlOTLia 1 * 1*1 sngl, fcl'.ci*l CBrlrtiM'tOf. 

IN A CLASS BY ITSELF HAS NO COMPETITION 

MlaiIl- in II qnmlHIrh* th^refors prifu 
right. EsiK'caiTlj' iwliptri for 

iUlMiv uF Ifoflt* 

THE WATKINS MOTOR CO. 

Sai-MI) WesL Slilti st„ 

CLni innilti, Ohio 



Ailoiit&'l Tiy 
lit'- r. f», 
wm n*. 

1 n ■ 1 ,11 r Cl I 
ftClJ aiflj, 

liy u-U 

ji r> ■ r i i ; r.-nt 

Sarunnuli. 



AhprJutVtr 

pifr,]jtin,T 
W llUTS f T'i 1 1 
JinKrcf him I 

Jig fit 
■rn 

iwjuir*!. 



Our to oifM eyltnrtnr. Twofo r: ns Tnxnrtr.i) E. P. 

JFonnl ptnnii'ii feic catshiim" X. 

( i . it. Cl RTtSK UFL.-HJ,, ii fun m mu I sport, X. T* 






Pioneer Perfect Frames 

and final Paris are 

The Standard 

of Boat Construction. 
We do all the hard 
part for you. Every 
frame is set up by &n 
expert boat builder, 
trued and tented be- 
fore taking apart for shipment. All ribs arc bent 
to exact shape, fitted and beveled for planking. 
Not a shaving need be taken off anywhere. With 
every frame we furnish all necessary patterns, illus 
trations and instructions for building the completed 
boat. Every piece h numbered. Anyone can re- 
assemble them. 

We also furnish when desired every part and 
thing necessary to complete the boat ready for 

the water. 

We will furnish frames and parts for any kind 
of modem boat Our boots are in service in every 
civilized country. The U. 5* Government is among 
our patrons. 

Our frames ond material to finish will sa%-e you 
TWO-THIRDS THE COST of a similar com- 
pleted boat. The saving on freight alone is 
very great. , . ... 

Kent for mir catat-og* endpsinp 10c in stamps or si her to 
■covcir mill jinp cost The niuil comprehensive Look on boats 
■ever issued, fully describing and illustrating 50 different models 
fnr tiQEki pleasure Slid commerclnl use. 

PIONEER BOAT ^ PATTERN CO. 

Whirf 398 BAY CITY. MICHIGAN 






In Ntork 



2to * 

in Ji-r M 



fuel" 

null Ibi. dli^ 

babbitt UMd.} 

grcaod. 



2H.P Detroit 



Other alxe-B at piriffHjrOtmrate price* 

mutr 1 « Klilp, SLngli cylinder flis(riotni r 
b. p. | double cylinders &1*2G b, 7 : Four fjl 
li- p. FaifLues ibtrl wlLhoiit crank in*. So cun^ 
iprnck-uts, only Ibm morintr part** All cu- 
find counter balanced 3Fo vibntkUL, Epr-da] 
jectcr burns giualLiia, kcTCflcne* e-iuil cil, atenln.il, 
litUt*. tl*Fiie ite brohi" bearing* (no chiv»p 
CiitiliWl drop forced il«L fkuioS nufie* 



Adfaitablo steel Conner Unf rod, WaLra-pmof Ignition vyrteta. 
For jteur launch, rowboat, rtern wheel t^at, or 

rail mad ( li t i-nr. Jil.fKia wunfi-H turn, free catalog sod 
Tc*lf menial Deiiionstrnlrtr A^rtllS UAnted In 
i'vi rv lmallnr nmimii niiy< Fjyeetol ebnlrulr price 
on Bill outfit toll. 

DETROIT EM CINE WORKS 

1271 Jefferson Avo. DETROIT, HiOIiGAX. f- S- 1' 









The Book 

scrapps 

MOTORS 



^■ri 



Before select,! up your eniflne. you. 
shu-uld Itpow ajJ alnJut Seripps Marine 
The I- rat lor yvu tn rciiln r >r 
the utmsual care ili.it has bci-n us^-.l in 
building this teipcrirnf tyc* ol fflatof Is la 
Sw-ure this book an-J re-jcl how rn-He- (iy 
every .let-iil in |ia£ Seripps MotOil his been 
worked out. 

Wt a-idt every man owning- * fflfitof boat, OT 
a Is thinking ol owning one, to have this 
tn'- .k- It -will help him in nil work *>1 selection, 
ami enable him torN*- -ir ti is momr IniclEiteailv. 
Tn tbim end *ve luvr: printed an eura large editi- n 
lEliiiieupy will, lie VcnT tree 10 any intertvleil person. 
Scripts Motors have gained ,m enviable reput.Ltiun 

iur service, for 
power and 
speed, and 
lu-r reUaliWSiy 
dI c nas U'-i 1 ; ■ 
t j u t. I hoy 
range in ppner 
St'-'lii 4 to 100 
II. p. -lpiI in 
sljo from 1 to 
6 cyl Hitlers. 
Write tea- Hay 
fur ihLs b-‘iik 
that tells how 
Stripps Motors 
are mailt: and 
what 1 b e y 
have dene. 



Scrlpps Motor Co.. g^TVdSUS 




] 


Del 


Li 


:oi 


J-EBVEESE 
1 GEAR 


STAHYA 

RE,VE,R-SCi 

STOPS 


ua*TANTANCOLhSLV 



the Smu 
offered 



AIL In a 



all 



tight 



case 



Till- Sim pTcif, mn*t Kd I able, moat Cumpa rf.e n tl 
iJEosi Perfect Marine Hhvcpc tfcif nvvt 

No out* ble moving parts to throw ltie nil of 
frc4H,Triuiiikrts l fii blndte b in ds^-r 
raJ-h waste. No noise. Made in sirea 
lorfrtrm b- p- AH 

nt stock. All gears p itM- 
-■ < ■ ! 1 y.- ir. Wfi''- lot spoti d 
prices, 

DETROIT FNC1ME WORKS 

21 iv.iuli.li \V.',.| 3 , iroti.MicK, 



Regal Marine Engines 

havu CnDFervative Horse Power Rating and this t-xptri* 
ojeril by one of our customers proves it r 

The? stern oE this customer 1 pi lauiu |j, havfnp a 14 H, P. 
Regal Engine in it. was. tit?i.t to the stern ol another launch 
biLvinjr an ii 13 , P. engine which in turn was tied to (he 
stern of another & H. P. launch. On starting the enifines 
the 14 If, p. Ri-e;il look the other two burns up the lake. 

Kcgril En if in os ar« built for Hiph Speed or Heavy 
Puly service nud Eire guaranteed to always uperate satis- 
factorily. 

Get a copy of cat.iloif No, IS. 

Regal Gasoline Engine Co. 

67 W, Pearl St., Cold water, Mich. 

See our Exhibit at the Seal lie 
Exhibition 

Rfftreseniative j ivtintfd. Write far terms. 




LEPROSY tS CURABLE SAYS DANISH EXPERT, — Hr, Edwnfd 
El iltrs. the Wnrld's j£TL j aLes,t csrpt-rc on leimjsj, and Diremur R 071 U 

KredcTlrk tlDipltil CupeUhiigea. wrllci the foUdwiim ta (lie Wa*li- 
InKion I'tifl; 

The WnsliilnKlnn Poat paya me n bluh honor In Invltinf me to 
eitamEni? Mr. Ksirly. ttl? nn-mlled Ifpvr, HOW under car- of the 
nislrirl of ■ 'oil 1 111 bin. Ahicrlni not iim-.J to nftn-.d lo rri-r- 

oLgnrrs in lliia mntlcr. Til the L'nlU'il Klutcn there lire m.iny lejirn^y 
ejUierra, J 14 I'xvcrlenrecl and ns bi’[Hy I n 1 tresi cd In [he HtlKly of 
Ibis iLii-Piise ns I, aiming I burn i.inu'S Ni'fIhh Hyilf, Ctilra go ; Jarues 
White, Bf Mon; Dr, Ituikley, of Ynrh; Hr. Brai-lten, pfi. Paul, 
Minn., #nd Inst, hut not leant . Isadort Dyer, New Urleurtn. Tha 
JflUrr f ir^neiiEcr 1 lie i f 1 hi.* ircsl rliagnoHi icln ns n,f lepn-H^' id olir 
HmeS. My acejijminl [trtfHiiei' in thin country erpljiini hoW’ 

rrpr. my being called, Irilo the Early 1 nhuli report upon 

Ihut afErr Ciiilntnatlnn. 

Krery ^rent i-lty i f more Ihrttt SOh.flOn Inhabltaata. in nnr f|*yi, 
Jus lericre in it. They simn nan 11 pomm unities nncl beeoma. at a 
VtlT curb pcri<"i Of their diltHse, su u fillet oil Umt tliey hrccitOS 
IncapaWe or working ami denoted on (he puIlLIp elunty in Hit hie 
cit Les, 

ll’e iUo(ft c*vp filler tbeFO facts tibltoiofillJfbllly ft Hit try to proTlJa 




The ^ 
Smith A 1 
Baldridge 
Machine Co* 

62 Amsterdam 

Avenue, 
Octruit, ilioh. 



Yowr Safety 

Dem^ids — , 

Gear 

danger and delay 
Er> 1 1 1 Jaii >1 (if l*'.lling by 
equippilngl naLf Clliialle n]lh 
% Baiil nidge Rfvtrt? [>ui, 

Grves ijui, l( nri't at«iilia(econirYj] 
f| your engine fr-r purring, t.n Si- 
log up or Rtoiapirtgr. Simpler, mofe 
cumj.i,Ki. more HurjliEe than ary o:hcr 
revefbe JJCjr. Jtei*’ r.( cheap reverve 

geij-s, u 1.-1 It *1 rnpl y U) scJL Every Italdi I dge 

is rciip.-! uiiitrr fiihtiingi-iindl- 

liuri-.l^fur^ Irav-Jng latt' rv uiad 
Is lully guarafinced. FViics 
onddcacripLiye tajititr 
&cnt cm Hquest 
Agents 

wanted 




NO BACK FIRE— NO BASE EXPLOSIONS 

Itobf-rts Murini' Kuidnrs rare the Ofily tun cycle enRlne* made tbut ure POSITIVELY GUAR- 
AfJTEKD to lx* frpft from the bock tiwnr batHi a* r lortip no. 

ROBERTS MOTORS ARE TROUBLE PROOF 

Th ny arc si mpt «* i ncuunt mrtji »n— poworfu I— Eire nil r ' 'c'lrn ted' ’hut h uv c laige 1 nt ako nud m bnuat ftnd 
C¥f*rj pjirt is RtlUldarrllz«Hlniiij interchanvehiilei. AiJJuHledfionceurjitely ( hat they Htnrt nn th* Ilrsfc 
turn of the crank. Ncuhin^i* -i Exiriinenrnl— every fn&rt ia tburquflhly tested In the bc-jrt tewf ) itff 
room in tba world. They if ire much greater power Jind mere ppefui fliau nny other en mi eh 1 of th* 
mme IiorHU riower m ad*— nre fru« frn-m vihratlun pen inimical in tliti nn> cif fuel. i».nr| r-rery Hdlherls 
Eteillne Laifuomiiti-ud tojtive t*erfwt eat l« taetlun, UK M IKK inAIEm tTF Mill PUf KJVT 
Write t&day lerr cn«r "ISi mt nl I'tiscElcritnl Trttci harm ink." and catalcgne dr-scrlblni mu ll unequoled rnwltls, Ircuii 
IH tofiQ if. \\ ROBERTS MOTOR COMPANY, Columbus Ave. SANDUSKY ,OHIO, U. fl, A_ 






'O THE MAN WHO SHOOTS 

HOPKINS & ALLEN 

MEW MODEL No. 922 RIFLE 

s a marvel for accuracy and penetration— unexcelled 
>y any ,22 calibre rifle made — a handsome gun, 
beautifully balanced and guaranteed to the fullest 
ixtent. L nusually well made and extremely reliable. 



The Take Down feature enable* the rifle to be Curried easily in suit case UT 
trunk Und facilitates cleaning. Made with the popular level action. Re- 
bounding hammer remains in safety natch when gun is not Ifl use. Fitted 
with military bult-plRtc: adjustable Itocky M rm lira in step rear sight and rifled 
w \ >b uu r pate n E ed i mCt'CES 1« t W 1*1, IV hi eh Aild S firca t I y to t h e effee Li V e h C6 9 of the 
shnoling. Handsomely oiled walnut stock and fare -Cud. Barrel 24 inches 
Jong, Thia new model rifle ia a great imorovemeutover our old model Wu. 923. 



No. 922 — 22 eal„, 24 in. barrel* shoot* 22 short, Ap aa 
long or long rifle rim-fire cartridges * $D*UU 

No. 932— 32 eaL„ 24 in. barrel, shoots 52 eith. 

Khort nod long fim ‘fire cartridges - iJ) 0 *UU 



You CUI get ikii rifle at all prad hirdvite Ibd marling go-ad* itonin See year own 
de-tier. If he ean’t supply yon. ou receipt of price We will thipjdircct end tmrulte 
uft delivery and utbftrtioe. Send Id cent jl For a beautiful Cow-Girl Porter, ud 
add it to the decoration of ynur room. Write aim for our FREE 1909 Gan Cnide and 
Catalog. Jt dracribef ill our different rifles, shots uns and revolvers. See wh*t OSir price* 
lave you and how you get a belter arm of t be tune tune. 



The HOPKINS & ALLEN ARMS CO., SSChejtout St., Norwich, Conn. 




cmK MIFUNE MOTORS air i' known nil over 
tUv world for ei i Jr 
tfilperli'i-f quality. 

Write for Catalog 
‘•TIib , Motor o£ “SI," 

gufllltT''' 

THE H. C. DOMAN CO. 

DSHK'DSH, Wlfi. f U. S. A. 

The High Gt r:nU u Eniuno Bull dors 




well fnr lepers tTi nt 111 ry will prefer to llffl In asyhitus ml her 





Beit r*ra4f or Cedir Cum Itr 120,00. w# sell 41 reel, sit l it you 
$20. QD no i Cm«. All cu«* edit on t cnpprf futta*4 

1 P» make all ■ nnd stylo*., *lw p-wnr ms"»l W rit-.. fas fraft 
cfct-aj -4 ini ^(jTihB - pru , **i wifh Nrt.ailftr i S‘ r pfnr t cut isut. Wo- Afftf to a 
lurur-t manufacturer* ■ if cunr**!® Ili= irtii-M, 

1 1 KTltl >IT I to AT CO. jf.rj Bullrtini A\-P , Brtwit, Mleli. 



m Jei lino LiIk i ":r.ii.:mi! ln-.h. 

i I- ; ;irr timid, Tt is ,i erltnf Ln. persecutis them* us b,iB been 
urty nf ies ennhl jmimvrkily ftpijidre lln- same riisen&i , find 

■ i Wn-iiM flirt' to t-n . 1 euiiflidercd a imrinh, 1 1 Is j-ltL ii i 1 1 1 y 
■In i ■ I r-i I and dreadful disease, and it is contagious. Bm |l is 
■ mnrr fcjirfn! ns to i-n-i 1 1 . i cri-mi hti p thim tiihercillusds, 

certainly Js curable, in thp Norwegian iisylums there 

l Ii ■ PCi'IiId i f '.if? I'i'Jirs 1 1 T bjj -0 whn arnnirrrl Inamsy iH the 

r i-r " They tout perhaps fllijcra, Ilhts, cyrs, ami ollirr p.iTla 

l heir Isndlwi. hut they lived in nUL nee. bwmisi! the dis" ssp was 

i>' ■ !. itnrt Unit Is wSmt I call "curatilD," I** r, unhappily* lest 
iger* raniii.il (jmw imai it- 

fti Die middle ages the mithorMes lunln fed the juttlmig. Tii our 
ijf tin (jner-ii'HJ fa not simply the IsoLitlmi tuilEv-hta. We p.iy 
I to tti.' IreniiiK-m *I\ the Ilinr.n*e. If i>nly j-imL will deliver 

I It’her from Ids .Slr^set,- fiir life, . r'Lahly )iiir.| for tticv.Hf wlm S* 1 I- 
p'ngN-rs nhd t' I s f:i I J i n .iff in picrcs, yi -u ni.iliu it pctasiLdu 

■ i the sickness In steep. (■> ai rre*t ic. 

01 Vi - the leper fornl, riot tklng, Imttha. [iieilieine, an- 1 Immls Eo 
H9 htfl WOMfnta, jilid thert thy wtutnris will heol, lln? ernpEiiuis 
-e ’ ■ vifdenre. and ihe whole evolution vrill i-end Epivnrd the 
y r..r uf thu rilsCa -"ii rip:s( hetlc lcptr>*j ,.‘ h li ii; the wet f- rm 
Hu i ■. which Is innllcriiml. 

Hr L I- t if p?ri?r* 1 hyuLenie treatment vr.ilks the meiHcill treat- 




ELECTRIC MOTOR 

Sent prepaJ d to any address lor 59c 
EHF1KE ELEC, WORKS, Ml BHdgBport, Conn, 




Pnlf—Wl I ft* llflwird-l, Wrlia fi'r B-iliTCftlilcff today— will tqulJhj] eotor print of 
jMhl dT»_Tltr,y— fHHNHi«rB!Hn ( inM.-r tut dMer ibil Twtm Eti the 

ctd plata aiajlBi oHai.ig orar p^Uitml- Cr >f IM Dtlf Ca^ J i<ik (I., DfJrijit, HiCJl . 




FOOT STEEL LAUNCH 

. With EH.P, Engine Complete 




LQU 






For over thirty 
years the 
word 




on socks has been a sure sign of 
superior foot comfort and durability. 

Your tnoriey back if dissatisfied 
without red tape or formalities 



And it ia thcae two fea- 
tures iti particular that you 
look for, expect and have a right 
to iiiriat upon* 

It is precisely what you eat when 
you buy S'hutdrfcnit nocka. 

Because the welfare of fender feet ha* not been sacri- 
ficed for the sake of durability. 

Neither have long wearing qualities been overlooked at 
the Coat of true foot Comfort. 

JTAct to*^niY Cotton socks for summer wear axe delight- 
fully soft to the feat, because made from best selected long 
fibre cotton yams, which Cue comb and j pin in our 
cbm mitts* 

Nothing of a harsh nature creeps into the make-up of 
which produces a feeling of discomfort so 
noticeable in many socks, for which greater wearing qual- 
ities are claimed. 

Then again TAobf^njir socks are shaped in the knitting 
— not stretched over board forms “ that is why they do n ot 
bind over the instep, and push a hole through the toe. 

Jt' /jab 1 i^n j V socks are seamless, thus doing away with 
a disagreeable feature prevalent in other socks, which irri- 
tates the sole of the foot and causes excessive perspiration. 



There are no socks made to-day that give you greater 
value of comfort* durability and style for your 
money than socks — recognized the world 

over Mlhe standard — but frequently imitated. 

For this reason always look for the trade- 

mark stamped on the toe when buying socks. Then you 
are sure to get the genuine — the kind that feel better, look 
better and wear longer. 

1 he following assortment of light weight Cottons will be 
found moat appropriate for summer, and equal in west, 
fastness of color and appearance to higher priced goods. 



Style 3554 B — Blaek (Saowblack) 
Style 3554T — Tan — for (an shoe* 



Style 3554 G — Rich Navy Blue 
Style 3554 f — Oun Metal QrSy 



✓ 






Style 3554ft — Heliotrope 

Style 3554 fC — Hunter Qreen 
Style 3554M — Reseda fireen 
Style SS54R- Ox Blood 



Extra light weight for tpring 



end summer, 2 >c. a pair, 
or 6 pairs of any assortment, $1.5(1, sent direct. Charges 
prepaid to any point in the United States upon receipt of 
price, should you be unable to procure them from your 
local dealer. 

Made in sizes 9-1 I bS inclusive. Please specify when 
ordering direct. 



Anyway write to-day for beautifully illwtrited catalog i&J price bit — the hidiamni tbiof of its tort titriniu4 



SHAW STOCKING GO* 



11 SMITH STREET, LOWELL, MASS. 






Think of ft— nt lenst two detib a (lay for vntii* ml- 
!:ir wash bill 1 Hint's. £7..^! a ' ".ir^and SLOG for the 
cnllars, That's I til., 30. Von didn't know it rost^ so 
ill ncil? \\ ell — four LIT HOL1N Waterproofed Linen 
Collars cost $1.00 ;iml will last you rt year. W h- n 
grilled hj^L wfptl them white as new w ith a damp cloth. 
Tin- same collar you hnva always worn, only water- 
proofed. Always kc^p in shape, never wilt or frn v 
and are to bn.- had in every ftisfiir>nnh5«- stv’e. All 
M74‘if. Thun there's *‘ciili' 11 moTi- y -frtrure that out, 
and you'll luvi'stiEEite. If so. you ll buy UTHOLlN 

Collars 25c. Cuffs 50c. 

Always sold from a RED box. Avoid substitution. 

If not tit tjoj n- dmfrr's, send, f/hdnfj tth/int. 

/tot •" nut Ht/.wffh r?inittanct\ nntt uv wifi 
mutt, ttosipGid.&tylcx bi.totdetfrre on rryueat. 

THE FIBERLOID COMPANY 

Dcpl, 25 , 7 Waverly Place, New York 



STYLE 



mem. The best remedy we knew against leprosy Is rhaulmnnirra nl 
A modem leproay asylum must offer In Ihe Inmates ■ 
ttbns of existence that they gladly enter the asylum, iiifn iS i 
feeling alsy lehikMiCJ' toward me unsteady . Tagil bund ’listen 

whirl] uffei-5 BUt'h great danger to the community. Patients 1 
BNtl ate Jihli* til Work ought lu lit- occupied In such kinds of m 
as they llltt- a!nt van do. They should he paid a sblidt ninii"i 
k;l i: 3 , : 1 for the work they do, to rullveu them and to prevent rl ■ 
from liileuerei. But nil produvls "f Use leper's '"rn IniUds •’ 
he tised in thv itity]mv[. .mil shuu Id under 110 cLU i d It loti c-Dthe oi 
anioiiu perfectly Iwalth? person s. 

Society niton Id never allow leprous pn Uvula lo keep (heir 'hllrfrc 
They should he taken fn tu them and eduvaled id public cant- T 
principle lots been brought in i n use by me in the Icelandic lav 
for my government In IKt’d nnd lHIhv, Inspired by me, and In u 
l:i k for the Danish West Indies (IlKlR}. imd lb the German I n 
; my personal mutest la Hie German emperor, at audience 
ltfST. 

r .-! -r. -v Js not hereditary, Its Still commonly IlfllftKl hy " 
p-illi" ft \s believed &0 because The danger of vcmlagloa 
alwny:- jjrfater in ilie Iniimacy «f family life. 

Tin Mission In Lepers in India and the East has re. 11 ™ 

1 mid China many asylums fur Hie children of h-pr ■ 
i ■ i, ii-. the sn-eaUed "Untainted Children's Homes" i In r 
-•j-- j j 'i> these Institutions have been inosi suntrisltie- i rn i 
. i! I in re U-rni pm i cried against thvlr pn rout s' stehness, will 
noi II ..E ihrrn could Piarc esraped in Ilia leper's family i irn?_ 

1 eeiiinfor ornh to odd a Few words :is tn the three lepers i ■■ Ion 
ol the Merropnlltan Hospital, on mnc-kwcU Island. It seems 
(lint lliev arc ikvLrur under elmiHi stances unwnrthy rtf TtiV -‘n 
American nation. These leper* st^m t" he attended hy aii ■ 
miiti, whose Aral words to rue were, "Don't put your hands 
ihom.” 

rtut how cati me clean their sores and dress their ulcer* wdlin 




2H lo 8 H.P. Proportionale 

For use on the farm and in the shoo, Runs 

d rosea *aramora, churni, purr>pi» grrit mill^ cfmu 

ilk^Unrs, wnvhing m ftdU D wh. 1 A kbm 3 S»r Idling |iiin£di 4 Bii 

etc, Buras keen*,.Bo oil), alcohol, fanolimfo 

nuphth*. dlrthlul*, wiLhoatcliaiifioot 
EtirW without Cnnaktbg, $Jmri, 11 ing rov«mor,4rop 
f^.rgiA craak ihaft, tvrt Bm4B boWdlt he*riflgt, 
FreocatntliciB tvllv hmw lo hts hslf coot ox bl ro«| help 
T^timoaiali. lO.UMln ui*. S |l.nir«^ici -i, ■ nsody 










Rowboat^20 



20 ilSlkrertl Dflsigns 

[■"in ■jIi ! i> Imnv ' ir*'1y in tun* qunnith-, S'ml 
Nu B. -aJlii :-r. S'- u r Leak, Kwit. Chn &■-, Cn elk 

I'fl; , I i i-ry 1 h . * Tnj* w iir-r ifgbt c^'iui'.irtinctit* 

SO i\,mm.it ilttlt , Write fur KK Eli [ I [uitrai^U CtO> 

lu^- n in i s-iwial ]'f ii r-t, 

MICHIGAN STEEL Ul>lT CO. 
m Relieve Avc. OKI HUH . MICH, 



A GENUINE FLYING MACHINE 

Will fly by it* own power over one hundred feet, iti ft circle or straight away, Thi* 
wonderful toy Wft* an originnl model, developed in the mnking of a tuceeuful man-Cftrry- 
inK machine. Built on totally new scientific principles, nnd nc fcfiowtedged by leading students 
in Aeronautic! at lh« moit wonderful invention of the age. M«S«ur«l 14 ifithci Stron, 5 
inches high, fi incite* long; weigh* less than one ounce-, will carry more than its own 

weight. Very durable, amusing and instructive to 
both young ^nd old. Interest increase.! with 
every flight. If started itp*klfc down it will 
right itself and continue fly ing- Price $1.00 
at your dealers, (f he cannot supply you we 
will icntl direct by enpreM prepaid in the 
U, S- on receipt of $ 1 .00, 

H. J, NICE COMPANY 
17 N. E. 5th St. Minneapolis, Minn* 



our Own 
Firetess Cooker 

fiud save rnotipy. Anyone CAn do It, No 
tiim. ii!in«i L ril Ability or esperJpnrsv re- 
tuilred. I supply nil m h t e r ial nod 
• i'hi-Ii you how to do the wnrlc, 

Make t’lreleSs ('Humors for palv- 
Qnni| [imfljH, big rft-maud, easily 
sold. I give M elusive terrliory nurt 

cwt fadTeifl LLrrkr, Ar.Azirj 'll RVfilht JfOU lit IftlUUtf ttifi fifOOtli, Fall 

euek nhn r.**s, ti- l iti« ? -k. jiartlcLilifLrB frep. Wrltfl toduy* 

H* M. SWf&, bom 30, ( OUtNGY, tLLtNOi*. 



Vnsi* Si*s*. this Ai'un ■ ■ 



■ nur hands en them? Tliijs -lues net LnvnlTC -Liiy dinner, 
if we wii&ti our bonds Inunviliutely after hiulttg lOLtched a Inter. 
There are CTt TJIftekwell'jj Ktanid tun rlilne.w nnri mie Other f,.r 
Li i, all aulterlMg Fr-m tLclMTculnus leuror-y* I luue mH seen 
wise of an**; little leprosy nr the Imspiliil. but i litre ^rn*- cit- 
ninny Jitii Ii percHtrifl linritf hi New York illy urul t!ic* miser 
L iit 1 1 1 LIc-h tvf (lie coutUr). Mftlleal liken, when miL well 

1 1 M l ! I .i i iih leprosy, tnke Iheni* sufferers nflen tn ha aCTUeteJ wltli 
■ nervous ilisejise, esptcfolly si rill UvUiyelln. 
i i have lieen many s-ue^tlnns fur a nailonal lepers’ home 
I rnlted Mistl'ft, II. Is Sl me tp Stctp l si kill IT ufomit It and to 
>t ■■ ■ to Jin Dic-c-t lou- 



A Genuine Edison Phonograph 

ri FREE TRIAL 

is your own home. Vs IHOAif dtWn— tfaC, 0 , T>. Noohll* 

. .u. ini. ;- ■ 1 1 - L rm usii payments ns low ae $3- tiD ft mofcth 
-i. | st | in i - 1 ,!».*h [trirei. llvturn at nnr exp i-nsa 
■ f y -ii .1 : l wish P> k«ep Et after fr«o trial. Eve ry- 
mifl nh-'iilil tmvu OUT Fret* Cn1:tl"K f'C Renuiiie 
['■I I in Ph'-'nrijfT.ipljR;, YFrlt® (oe IhU fxwt PU KE 
i :im ■ u 1 Lu', A puatfll will flo. iiMi write Fodmi. 

F.K, BARTON, Edison rh«Dora»h tn str,* SuFIe U3V Edltn 61ctk. thkn^a 




Cssar.iEitrfLi and sold dlrecl to consumer 

Capacity ol Heulbf lUMrly 
doubled w it ho ut FiddituniFtl 
f Lei - L hv Utii- id Center Pip-4 
curry mi? wab r up UitriUgh 
I ho ci.-ntef uf dr-i-p fire pol, 
Heflin from all ijideg. 

We ui iint to si 1 !.! you a heater* 
\S'r[te lo-day. 

PHILLIPS HEATING CO* 
Dept. L Aurora, ILL 



HOT WATER 
RESIDENCE 
HEATING 
BOILER MADE 




Jfii ■ I S -of F rn.sr ^-,1 n L 
Buiithi rn Eeil Csdif. n-jr 

COLONIAL CEDAR CHESTS 

nr- tdiagor blrtli-iJay i^iFi . and priCf'BH 

fxniilr heirliu.ms, Absulntely nn>ih. >1 u nl »nd daknp vroot, n tKune 

at-irij;* f .ir dd Lnite f u r m and falnirs* costing less limn, enn vudu'i o’ld itnr- 
Aifr, Dtflrilf iKMirid- with H rrlod iT-fifN-r 1>an>Et, wiLhrwmT 3i 'c:lL cErnwc-r : dull 
nalurol Jiniah. Suld at low f*ctory prici's wjih piriviluco of Ireu Imfpwrtjwi. 



PIEDMONT RED CESAR CHEST COMPANY. Dent. 60 Statesville, N. C. 



THE 

SECRET 

$100 







•L1MJ pcwtpntd nn receipt of prieo, Order at nnrix 

FELT PAD RAZOR WORKS 



of good ehavinjr iato keep n «t>od rassor Rood. Our pa touted SELF- 
OIL1MG faandfa KEEPS the EDGE KEEN T be blades ar* tho 
FINEST 1 N THE WORLD. You , un shave 3d \o 50 times witbout 
iu4i of HOKE or aTROP. Thi n hare tiunui RESET for £5 cte. or 
do It yourself. Our riwn will fdmre an; beard for moot lu with- 
nut ftriFp [Finfc Our felt Lined handle* keep the bl ados BUST PROOF 
and ANTlfilPTtG, fully urttertliui the KEEN* HARO tdpa. 
Guaranteed perfect and itttidnrtorT, ornsm-ncy refunded. We win 
-ell these old re hubl** hollow m> im 1 ithliiJ, finely Jini^hed, No. 21)7, 
Y in, raznm, with fell lined, relf-olllng handle*, al the Jour in-lee of 
Other Fait Pod razors 01.50 to fcJ_00 No, 2u7 ultra minis, ®1 1)0. 



SHAVES 
WITHOUT STROPPING 



411 Olive Street, ST. LOUIS, U.S.A. 



Holtzer-Cabot 

WIRELESS OPERATOR’S 




HEAD RECEIVERS 



Double Head Band, Leather Corned 
and E J add«j Pneumalic. Air Cu^inns 
complete w ilK Cunii, SOD Id 2000 ohm* 

$ 10 00 to $ 13 °° 

WrilP lur Bui tell n J*VJ J amj DiKOnnL 

The Boltzer-Cabof Elec.Cft. 

BOSTON. B BOO KUNE. MASS. 

397 Dearborn Street* CHICAGO 




lm.l f'lirAo ' J - It TJII- M \ M HJI • 
liMlI LaSPS CAHUS," Style No, 31 . A 
PflttahleTun] C.ise !■ . r [i.)iilili 4 lE£fI r.iii J RSehthl 
Lit a It isthr lxrst lhi.r can hel ■ It. :■ ra> S ij 15 >• M 
ti»rlie iti-ttf-dalflnischiajic wlitu desires a i*m| 
il ,► (yhiffhierarEcin wrirltrai'nijliip.Fvi-Urr- 
|ji ilirl dfcsjjjft, W« filled ire li: liitlirti. - 
fin , jiuJ rebind yuur ntnnev M n c tairiUteii, 
1 -' tjf i Lwih«-Jalijrfji.iUuiT jvk lor <: Li. ularN ». n 1 . 




Germantown Srti 



M mubi niters Mtth tnfcVTIlrh Crade TmI Casts 

DAYTON. OlllO 



New Ideas 



If you have u. new idea 
we liuve :i place for It, 
If you need a new idea 
we have it- We will procure patenl a for you 
and market your inYeution, Write us today, 

THE McVICKER ENGINEERING COMPANY 

120 CORN EX CHANGE MINNEAPOLIS, MINN. 



r 




Our IJntin Brlonfis 
l.N> tTU 1 YJitkj fQ you. Oui Ul-jo 
Are Free tif (Ih or |jo. 

All want tn return Iito bttlld jwit punk],, 
NXin I a! nil- l||tjrty , Iri*^. limit .lh ■ t Jlgy T'i 
fiLiniil-ofiire shrrt nitl.'ii gc»ds + ef,- Vt'r 
irr ri [K'rt tIiih lulilfli, nver lliirt>‘ ynrt r i ■ 

pcrlriv- ?. dmrul (behest eaulpthTd ihujM in 

I hr • • imtrv, f vihii h y-iiii wjll n in 1 IJ'.’ii jilio- 
inirnph-s nn • "ii •jJeo.l if. A*k f"f il. ils^ 
Bobkirt Nil. I?+ C iiliMaluitrsn. Sietr. 3 s i ,l rrL ir 
menbl whtIc s«trH i?t i i'aftctenll.iL 

A, N NUKE A SON 
lto -142 - 'iH-i Sr.. J-in;.iLlL'i|hhln l\i 




ELECTRIC MOTOR 

Scnl prepaid Id any address l«r 35c 
EMPIRE ELEC. WORKS* Ml Bridgeport, Conn. 



18 TOOLS FOR $1.15 




A CfUnblnnt ion CnlU or pnn£ nml mti' In picket irize. Will 
take the place of in bulky tool*. Indi upe n# able to the tuu. 

(dm nlcnl tm-I^M. pilUOhlO- 
iHliHlt, draftnniPD, gLk. 

11 iinilBonu-lj tin i de rnul 
llllinhlKl (if In’-Rt RTtido 
ntirel and ab#n I u ly eu.’- 
curut«. At nil leading 
hardware j,(nrCK nr nE^nt 
direet by 
the miiiQ' 
fuetorem 
C A T A- 

LOU FREK. w ^ , 

JcKiherttf* co«. ^ . CHICAGO STEEL ft BRASS WORKS 

ft .15 prepaid , 324 W. Washington St„ ChleaRD.IU. 



Jtbout Patents and Trad# • Marks t Comuft 



Small Sp Small 

Jlttorneys 

Registered patent Solicitors 

OfHpPC j Ijihh nmt Trust RMf„ Watbington. n, r, 

VlllbLO j Jli New Uank of Com.iii¥rL-¥ &ldB„ St Loud*, Mo. 



ABATING A NUISANCE. — TTibi story rerrmlly ii|?[if()reil lit i-i|i 
pltlnuU’o: Tin- Lit flif!* Wilf[ bet 11 veil In il foruer lin uttei rut ,i 

vtislhlc fniin Hie jilt-net that lbej‘ wu-ro coliaUnliy anmiycLl bj 
rerpnn# rlii#lnR lo a&k whether or nut no and so ilnd ihere. 
Finally, blhhIhJ In dcafientllan hy tbcflfl Inlemipth-lia, ih* buy n; 
1.1 el 1 fu ru 3ljf LtIlhI f(> rat n «tnp to Ibo ciuiajmee. j 

"I guess." sa If l lie, co«np] Jteoruly, "JUrro won“l Tie heij mun 
fidks asking if tliE< Bmwnn. 1 S kl i IJ t-ss. or fho tlauaaaa Hvo lu f li 
houjw, I've filed Ihrn]. + ' 

"IVhat 1 1 uve ytm iloiief 1 ' quertd Mrs. kLuifmirth, 

^’llnntf out a nlgn." 

"And what dM yeu print cn It. my boyf” 

"Junt five words/' bo [trmqdly r^ilM " 'Nobody Lt^ h. :« 
hut iia,' 



INVENTORS ! 

Tbit nsajre Urnt frre. 

V s «n 4 cr f Mrttfl »nj pcrioiitil 

vrvlrc. 

Beeler ft Rnhb. jJ-3? McGill 

Building, Washliiglaci, 0. C. 

A campuirFsott of our iur'liud* wlih 
ihi-ivr uEnihrr altoTTieyy KiUolted. 
Rrylb-lirmL 



EXPERIMENTAL 

and 

DIE WORK 

All kinds of amall melnl work, 

GEO. P, PILLING & SON CO., phiimfeiptib, Pa. 



THE 

PROTECTIVE 

PATENT 




AHri 30 fiKuten Af proportionate prtL'OB, L*t II* send ynn 

lesti moil iaka fibril pen file whn are uuny them. friatM qmi ctignie* euarWFihwd aM 



j^nr. KliiipiiLL‘ifit |uu>J i* Ilia diijr wn rrsceilrti M-Jcr, Mi>ly.ir lit* *ipn cua>lt', Mlartl 

withuiH nankin e. i*nyii«e can u^mle I hem. We are Ihn lirgmt biiiLdvnef plwiif* 
tiuala in tile wi.rlil and. u. l> direi'L tu u±.isr 1 ’ri'O cn talvHp, 



DETHQIT BOAT CO., T100 J>«ffersoa Ail. fittmll, Mick 






10 DAYS FREETHIAL 



B5 

BATH 



<T\ NEED A BATH? 



Vicl Portable 
Sliower Bath « « 

any rwiffl 

I n the hniret in two inicniirt. A dEUi»h|i< in-. 
1 j jf'. -r 4 Tj n n , Llu* nr 1 1 i]»j K/buwpr I .«(h 3tq hwi* 

ti i c iifs notice. A stmfijfi vjlir.i&t stream ■ * E 

W,s:rr U 3 L.ii-r prtS'iidf — tlw SIDIB ba!H rtf iq 

1-irift: tmlifli .lp.I urm n-nlutnfi. The Ihitli tlvat 
hi:i I- K h«i I t h JLDiiJ rnm^y, No water cunnFC- 
ILI.US re- .III i r 1 - I t- - 'll Is itlfn I'ffV S 43 L,lIS -h !• c — 

■ r ■ n ■ ■ ■ i 1 Send Sor |i«! IXHikltt — -* '•Tc 

lux .S|>, ■ i.il Inlr^hLliiL-rory I'rKi- iq ! rnm.Lrk- 

al ’e FreeTriil Otter. U. n't H ;nk 

■at Iwyfnjj n huh until y«q h.ivc 
Lnit -i-i «'i. ijt {.ffer- Write C'.hLi'. A 
posE-il w ill do. 



Portable Shower Bath Co. 

11 Y Oak Park. Chicago 




Send I Or ior 
targe samp'c 
pouch and 
tatrrestliig 
booklet 
Bath will ik- 
llghl you. 



A Rare Tobacco 

Direct From Factory 

FRENCH 'K ^ttXTrRK ii^R w rtd^rfully 

delieioliN, frjL^rjicit blend <<F North t’iir- 
olina'H fur-fjUni-il "tioldi-U keaf 1'oburnt 
wlileh Iihh t'een -cb n t i tii'nl].' rrdpAiiiLM 
rind di'Pelopral hIih 1 *.' lli*» old e-ninny tljay- 
It Ih llitirmtHbly mot nred nml Imtia-niFitie 
fmni i linirt' ! . .. f ruWflilly l*y 

oj n a. u n» fin* I i*i t|ui*itely b If nd r *. 1 by 
<i K I .f r r - *f m.i ny yen re l r? i i n i nn- 1 1 |a raid 
lly 

Direct Jrom Factory to Smoker 

pure. drnn. fn-ah na*l idiralutHl v in 

I itrfw-t condition, It tit* vet 
jiiT. Eb mild, riuli a nr) nn-IJnwj l rub 
" ‘"I he Ar iwt' n-rut of S cuok m*: To l mi .-■ ‘* * r 
whoHn inti n in* charm fttid duliKht 
never Eeaum yearn of coo- 

ittiint Lute. 

FRENCH TOBACCO CO. 

1 1 I 1 PT. G. 8 TATEHV H.r.E . N. f. 



only 



SMOKE COMPANY ORGANIZED, — ) nn-uil K S. lUirdeii. nf 
BsiTtirin, n?iM.rla UirH the , 1 rtvu Ht-piUk- ^kin ■fiuupniiy, wills n 
rejHirtetl * wpltal of S 4 »'.H* 0 , lifl* Wrii estaMEsliud bI different 
in Java. for the pun. m? nf den lint jnrlndlwllj In HUkhe f’.fcliLS. TT|< 
company la in hate hrnndies tlu< Interltir of l hi! I >l.i in l r 

Inning u|. Hie &ruk. H r If pnsrdhii', wljfcli tire ^iHjrn.f ■ i nlltf. on 
trie ski rid BO ( like] i uti* imid. m.|wrH.r to ili.r akin.y Utken from tlw 
dr ml friU LI c. I.Lvr nf t: 30*1 IS fl In Irnuth lrL> 3 |; n.mil 

prloe*, while tljr deud tntrn JLre imrelLti^ed .it v.-ry low tlffurt n. 
These ftnake aklnn hip f- r the cup* ft ntarket and «n- estcnHlvrly 
Uiwl in Kurope feu- luAkinti belli, bus*, rrc. 





Liglrting 

•Systems 



A Complete Lighting 
System tor Homes, 
Stores, Churches, etc. 



Atsb Arbor LlfrlitlnifFiyirtemRsrebrliJhP- 
t*i thin psifiHfc Steadier iHil clpici5rilii.ii. 
«lee trie llifht+anti t>wtl obnutone t.-ntli 
ns niLu htn open,i*v, E*rh l<unl> glr« 
3 H 0 tutKi(lrand]a |n>wwf"rltw than H 
• •-Tit per hour, l*'u«l la ^sfivisuei per- 
fe-i'tly uio. 

pl-li*' up. ftCC.'jrtlSnp tn Utunbef cj 

lmutja desired, wo tbafee m v. rtrd 
nr- s Aiip^kiftlly idftpt^d In 

tj-t. -r i.-s, LhiLs, tmctorlea, etc. 



WB WANT AGENTS 

Vi-brt will piwh our line, Sjn- Lal terms 
to ( hi .?..- v, Im wrtU) carl} . ait “ 

prices cm rWitiffll. 

SUPERIOR CO„ 

* * , . I-, i u _ *. .k. Mlrti 




YOUR START IN LIFE 



Do you realize the vast importance of thu — ** Yovt 
Start in Life?** To be successful you must make a 
good stait, in the right way. 

The field of draw log offers an unusual opportunity. 
Many of the World's greatest engineers begad theii tucceu- 
ful carec rs as draftsmen. 

You have the same chance to-day. You can be- 
come a skilled draftsman — hold, a good, clean, congenial 
position at good pay. Home Study will do it, with the 
aid of the new enlarged Four Volume Edition 

CYCLOPEDIAof DRAWING 



A fflfflplele, Mmpftb-hiiyc fiealtie embodying 1 6 SQ jmjh of 
pridfed LDiliuclioni nn Dftiip. Lettering, Blue PridUDf, 

The Ortbt* of Aichitectur*. and Slice! Melal PiMem Drafiing. 

The books alio contain 1200 illutimioiu, plnei t labfci, dia> 
rsmi, ete,, fupfl^rotptcd wiih a acncs of ^tactical nan queiliom, 
paaei are 7 x 10 incKn in lire, pnntrd in large dear type OS 
ipeci&t paper : beautifully bound in half moiocco. 

Ttwie booti are cumpiled ftoro the linilruclion ipepen of the 
AmcTLcan School and lo acquaitil ihe public with the mperiority J 
ihe School'i irutrjelL»n Itw-ihod!. We will place thete books io 
your heme ebaoJ Utd y her of ehuge for five days' 



gram 
1 he 



FREE EXAMINATION: 



Fill 



in and mail the coupon. The booki will be pent you at 
*ncr, Carefully rKamloe the bccki. Compare them with other 
Similar worki. If y-oildo hot find them Superior to all olhen, if you 
are Hoi lalirhed, notify ul to lend for them at our eipeiue. If you 
keep ihe fipooki send S 2.00 within five day* nod $2 .00 nmonlh uruil 

f ;ou have [laid (he ipeaal inlrcduclury price $ 9 , 00 , The regular 
[il price of thu set u $20.00. Order paw — khii offer expire* in 
thirty da vi. 



IMPORTANT SUBJECTS COVERED; 

Sheet Metal Pattern Drafting; Tintmitbing: Archi- 
tectural Sheet Metal Work: Skylighta; Cornice*; 
Roofing, etc. I Practical Prpblern*; Table*; Mech- 
anical, Architectural. Perspective, laomelric anJ 
Freehand Drawing; Blue Printing ; Mechanical and 
Architectural Lettering; Rendering in Pen and Ink 
and Water Color* ; Water Color Hint* for Draft*- 
men ; Shade* and Shadow*; The TtlXcan, Doric, 
Ionic, CorinthLan and Com polite Style# of Roman 
Architecture; Shop Drawing* ; Machine Drawing; 
Machine Deaign p etc. 



FREE OFFER COUPON 

Aaeiicaa Sekaol «f CfrEnea^eadHce, 

Chic&ic, U. 5 , A, 

Plt.isf vend bct CycIopcdlA el Pnvlnz lor live days 1 ' free eumlei- 

Tjqq, i w[li [Mini | H- wethiq 5 clqyiah.l I- a IrtCntll untL] 1 h*YC pil'd i^.W; 

oThenwIw [ * ill n*^lly you .uni hukl Lhr IwOks tubieet lo your order. 
Tide act 10 pj^s uuiil fully paid. 

Nam n 

AfJ PRESS,, , ......... 

OcctlPATiaK... 

EWPLOYFR, ,,.. 

_ Pop. . 



J.4V 



ruruLAH n.i/ v iioint* SfiLiiun 




alwo 



CONCRETE 



Sewer Pipe Making 

In. ihe Pile? WH$ (if *rOtt|PK Martf-d In 
tba concrete fborn ts- fe'wcr 

Pil'O iw aTtr vltrl lied 

pl«J | 'i |.rO ill fllOlifcJUldlN Of tu- 

cn I i l i-e* — tun'd bmu chen i^r, 
Tiioi'fldurjLblt 1 Burl linniitr insn- 
u fu< t uj-etU 

FIFE la idfi'Io 
Hume- size in 
io*[b 'rjTurdijfcJ 

W Al* OUTFIT OK MIRACLE 
MOLDS Mart* jt'u In thin 
btisineM— UDlilttilod pcrtwibili- 
ties of Rnwth.— romwrp is 
jkint to lj« npprfr 

elated. 

SEWER PIPE MOLD (’AT. 
ALrOOftTK FREE. World 1 * lurtf- 
*ist nmuufsn-l urora of ComtSte 
M ^ihimery. We hflve at lifted 
1000 til maL'i'ute iHkilti-s*; wo 
fur coneretO work anywhere -there :n 
stum lil bo Krutwt amcrt!ta year jet. 



OUR 144-PAGE BOOK- 750 Illustrations— ex- 
plains processes find gives full demils iu simple un- 
tech ideal style. Sent for 24c in stumps— your money 
buck, if not satisfied. 

Miracle 

Miracle Pressed Stone Co. 

1557 Wilder Street, 

MINNEAPOLIS, U.S.A* 





After you have bud one of our Home Benches 
a few days you will rc^nd not having had it be- 
fore. You probably wouldn't sell it at double the 
price if you couldn’t get another. There are so 
many ways hi which it comes handy. You can 
fit up a little work shop iu the basement or attic 
and do all kinds of odd jobs that save the price 
of a carpenter iind odd job man. The hoys can 
putter away and have lots of fun, too* You 
better have one. Send today for catalogue shew- 
ing styles i±i id sizes. 

Grand Rapids Hand Screw Co, 

920 Jefferson Avc., Grand Rapids* Mich. 




GAS ENGINES 

Dny a F<KH anti buy 21 years!' une cM ct blt.-li rs their rt^wtI- 

Orilr. ami YOU have the punrauty of the ^reateat -£3* unpino i factory 
in llsfl world behind ynur pqrrhti^ Wu eaunot atfnnl fea pend out 
enplne* tli*t pnwe rallurc*. All styles and pizeia* Let ujsisciiil yuii 
friT JUtalc No. 60 with facta. 

THE F00S CAS ENGINE COMPANY, SPRINGFIELD, OHIO 




“The How and Why of the Automobile” 

By FAY L. FAVJROTE. Price, $1.00, postpaid. 

Dirt sou ever rend n book which save you Just Hip InlorDAtloQ yon womIi. 4 without ItcIuk rnriipellpd to an through pnee 
after page off introduction and hinlory ? 

Dill you ever talk tmunnn who ram e over on *oiir Hide of flip fence n n ■! talked WITH you nnd not at you who explained 
thJngrt in witch 0 way that >OM lAUillie*! ntifflunotf dtptwthli for not unrlcr»timd inn thfe Bub met before — it wo# rwill> fk'i simple? 

Do TOU rom Um her whon jfin irntnl lo atmJy bj how >lilTicu[i pmblttnu unfolded tbenia&lVi.Yi, how the Ecitflcu 1 

BO'iucniv of fort h seemed to make whet you pjf |iC" ■+ *-> I io rtnd hard, readily lituler-ontsdnLilo 

Do you reuftomher tin - Innuriienibii'' times you have anid toyomwlf. 'Tf I only hint nomebodr home to etnlufu thlnu* • 
fnrnt^n-' whn WOiiM «n throairh thifl pri'|i-wltmD with me until 1 under*tood i I — someone who would une homely end fnmiiiflr 
exnmpl&tto explain r hi opt, instead nf Ulkina om tnv head by iwin*, (wind lm I tphim ? . 

The author n-iilixOil nil the-iie d i itii ■ ts | l k"^ rumucIT, because He hu* been through |l hLI No! only fhnl. bul Ills tuperlefli'e 
JWitTs 3 odtrui-'tor of U Nir go motor school taught him thu Way til cfipliilG th# iwrlimi pntliof s mohif volilolb In iljuple InrigiiiLtiP. 
so t hul ereu the boy of mtoftn mold ondemtil iid and utiWlHle fliPTh. 

For inntanri\ dlni yon iws'r thltilc that rhp ph^fliidan UUP!) b form of carburetor who nort-T he rhlortiform nr pthOr— 

tloyosi reuLi/e Dust u flhntgun l* cl form svf hflh online whom- net ion ik nlmo**t idonthit] willi t Just of jld mitcimnbi le motor r 

Do you urn ut to know whiLt u slidinji ucar IriLuscmirision in ei]ilu im-d in j-uoh dliu[l]o IjLiieuiLitti (but anyone can under, 
stand itV 

Would you ] Ike tn noe what'n liiairle of an imtomnbite engins 1 ^ Would you like In know the name of every ruN. tm alilr 
In |it|k IntfllliiteiilD alw»nt It. and l?e your own rnuehunlc. tell your ehuulTetir wliat tos3o; know whets lie b bluffinn you? 

In a winit would you like Eo know nil nbnut it motor ear. how it wnrksi, how (<» drive it and how tfl take fare of il? 
Then Neis d for n eo t sy of “THE IIDW AND W HY OF THE AUTOMOfllLE." 

Coil tenia. —O^nprul Theory nf On* Engines Motor Uenign ~f lie OurburptoT funltion — Oi^liiiu Systeib— ' The Truna ruin- 
alun -Mot hoda of Drill Jig— llunni n g Gear- Home-imwer Determ i ant loot For b;l lo by 



POPULAR MECHANICS BOOK DEPT., 

225 Washington St,, Chicago, 111, 





j: Vir u±-<n. n.. omuX^UUl 



l 1 ) I 




IIIQT THIIMK f 50 CENTS MAKES your razor WORTH $5,00 

cl iJ ^ M A AAAi^ Am * Y jhc! AUTOMATIC RAZOR GUARD converts your razor into a perfect "Safety. 11 

1. It Automatically Reverse* in shaving with either hand and lucks at a point to make cutting face impossible. 

I, It prevents turning edge of razor while stropping. 

5. I his no "guard teeth" to prevent Draw Stroke or to allow pimples to pop thru. 

4. Allows shaving only while edge of razor is at a scientific angle, making the 
h have easy and preserves much longer the edge, (A purchaser writes, "Thai’s so* 

1 have just finished the 16th of 16 delightful shaves. Razor still keen, no strop, 
except from ball of hand while drying razor. Am using a y 7 cent razor at that.”) 

5, Adjustable for cltisn or easy shaves, 
favoring tender spots, etc, 

6. Nothing neater, nothing easier to clean 
and a Double-Quick shaver. 

7, Only known device that adjusts equal- 
ly to bowed or straight edges, also adapts 
lo long or short blades. One proud little 
nut does l lit! whole trick. 

Why not i*vt half usual time in shaving? 

The Automatic Guard looks like lasting total length of G Liaranteo,-- ^/) years). 

For introductory purposes, during continuance t ,f 1 1 » . - :ul.. for SO rents with ad- 
dresses ol three shavers, we prepay this reyutar 75 cent silver-plated Automatic Razor 
Guard. 

AUTOMATIC GUARD CD, 404 Dougla* Rldg, Los Angeles* Cal* 




IMMENSE PROFITS 

Fasci ruling Uibiwss. With oar pHlentcd 
inn. lii lie-, VdLt nail tnahut.iiMufe Siarltf#-" 
ConcTtid fur Lf's-. tlUic I ■ r.i- 1'-. 

Tt-tAif them for jl.Ht. DeiriAS-i en-oruitMih', 
Thcv'llscEl hy bntlidls, Nuqm“Hi«n sl.i.nt 

It. NY+t lasts Eirrtvpr, utr-ih, wholesome, 
nnltiiry, cool in Summer, wum In W'fntrr, 
firr-vi-UT, rou|i, minis, tSi&i- Linr tftrnii. l’i. lI- 
Iry oiiurrsi vnt||i^|oMt, . Hi-ru; like jl l irvt 
i ost only cuit, CQUijilte only f io, 

Persia! farfriptM toil particular*. Ikin’ 1 delay. 

P, M* ISzitigs Sc Cu.i L*ke Mills* Ls + 







soaay. 

tij i 177 Etlfcb Street, 

W. Z. Lonjfie. Bprin^lleichOhto! 



NO MORE BALD HEADS 




When mir v Acrnl CAP U u«ad 
a ffw minuter* daily. Wu tu'et-i'l 
no ]n»v ii 1 1 t.i 3 you huviy tried the 
Cup I’d I iIujm and arc h it ; * ft* -d. 
The Yjniium ( 'iLp iii an jle ■ i « I E nnye 
thjit dnisv-. the Iduod in the It n l r 
Hunt# in n| u nf‘W healthy 

crop of hni r. It uurtfw llhnrlruff, 
atur- r hi ■ Imir fmin full mg out. 

1 1 . ■ 1 1 *r h ( I.'- I>h N' tcirH imil inr'i yy ho 

know that It ta the only nm-vi liable HAIROROWKIi Icnopit M 
H-Imm* Nil 1 JriiuH- I’m-rl. Writ** for upplivation bJuiik. lentl- 
iiii mi itln. and ii<H»kii‘t OH "HAIR," WH Minimi in plain 
Mivelope* FJU5E. 



THE MODERN VACUUM CAP CO. 



R. 559 BARCLAY, DENVER, COLO. 



WHEN YOU WANT ANYTHING AND DON'T KNOW 
WHERE TO FIND IT— WRITE BUREAU OF 
INFORMATION! POPULAR MECHANICS, CHICAGO 



; 

i 


n,,f nf Wnflt? WANT to BETTER 
W w \ KJUl or YVOrK. Yot Condition? 

PjyMw WA\T To TRAVFT, AND MAKE VOITk 

EXPENSES ANDSAVF. MONEY UESJntSr 

^ ... The Wonder Cannon Photo Button 
*3^ ^ Kin* maltM this posable j 

CHICAGO FERROTYPE CO., R. 102 Ferrotype Bldg,, Chicago III. 




'1 


HS_ INSTANTLY RELIEVED 

iri\ ll|l| n 11 C apd luting i'nJuliiHL gtia.rsnhHxi ln^ Lkimt; 

H UlllwllV THE FISCHER 




BUNION PROTECTOR 

It reduce* { HV LlinK, aD'V* frLetkn and irrita- 
linti and kooi'H shriaalD ahujia. Ovor 

«urich»[n > h ^L»Eit^L FREE TRIAL* w* 

will send this « tiro Bunl.jin an ll'j 

l>*FB r Trial. No pity If It folia. 
©WMW Bend Him £>1 stmc" and 

U fur ripht or |cfi fool, 

THE FTSC1IFI1 MITb < O., 1MB 3ft M.. MUavnilnw, Wl*. 




Grow Mushrooms 

For B1 fj a ii cl Quick Profits 

Small Capital to Start a 

- \ I etn the* largeat grower \ n Amor- 
J V i r -f. l T i * -a- Te n yea m' e» pi tm-h it- i ■ n ub] vs 
Hi'* tD eiiv [.nn-tii'iiJ 1 iMtrm.'tion in 
tbu bufinpaK vnrtil many deliunBto 

Nn tunllpr ivbnt your iH,i.-u,pn- 

G , t i - '»i i * nr nh evil you a re located, 

1b oi'i'Orturtity lO iia n ui^ a, 

rjwL-1 ■ ■ Iciiowtedgi- nf tliid piirlhg 

iiaBl KSammOr i 

i i fW Fret- HihiIi [(Ivins imrtifuliiiK and inforitiatlon, 
how c 1 1 Htnrt. ctjast, e Ic. Aililresuf 

JACKSON mUSNROOKI FARM 1 

Jlil N. IVestrtft Alfe., i 'hjcuKd, lllirtnii 




PERFECTION ENGINES 



I 



CATALOG FREE 



Hetid for details of onr S •* i»- -Ik™ \t\ in., ntmke :>Hi In., weight lf>0 )hn. T tot luii/ru-hots 

At trao 



up to 22 ft —the in mint reuiurltahhi vahly utit el van in h miirirti' jziistolinu enElne. A rim 
lively firtM’d Deserlbfil in detail in our ntn CrOninw, Idling 2 to i) h. ft.. 1 to -I fylidrtei 
He juflt to you raid f. Ge* Ih la catalog ana learn about our N Siuiirf Ilfisr pluii— ttuli'k sales 
■^•BPL'inly mo. to ns. 




I V£ 



ruruLAit jjAunAiuLo ajj v a&uiiuii 



10 PENNIES LEAD 
10 MEN TO 

MAKE $32,034.8 1 

tlic fortune men Sc with Kimiice Invention* 
I . Of iSils sum Eorstaid (Farmer) made |S2,£12.1 3 
1 in ^5 iTdi'kii; ZlmuMTiaan (Fiirmer)i $3,8D6 In 
30 (Jiiyn; Stnnrrxian ( Art 1st ) $ 2 +4 8 1 1 n (H> 
iIimm* No wonder. CksLinirtn bujs^a roen who 
can't ef 11 yotir gotwiK. couldn’t si?! I broad In a fam- 
Itn 3 .'’ But listen! (Agent) mmSt $1 ,685 

in 7 3 dnyn; -luall ICIpt k)§ft H 8 l }0 ; Ovlfltt (Alin- 

Winter) 94,1)00; look (Sdllol tor) 94 000 ; Hois^rt 
i (Surveyor) I^.BOO , Hoard (Doctor) ; 

Hart tfg-.UOO. Tbla wonderful oppor* 
tnnltj heretofore enjoyed by only a lim- 
ited number now opun toau. H urrah l 
Hundreds already getting rlcli. Ion can, 
ton, why pot? ICxperleDce don't mat- 
ter, A lien 'Ft Ratb Appnrp lua glvrii prer? 
borne a liathrootn For 95. Think of It I 
Energizes water, clennHPR, altruist niito- 
in el t Sen I fey, no plumbing,, Could Anything 
bo tuoro popular? It's Irresistible. Been* 
nf 60 |jp<i[j]i‘ — sold tfIS, rep tilt f3'£0* 
"Sell S out of 10 houHf'H. 1 ' writes Ma- 
rouer, LET US ETAllTYOU 
tis agent* salesman, manager, easli 
or credit plan, u LI or nparo time, 

Cnutinn— -Thi - at! won’t appear 
ol n e f ns t. .RTS K 1 0 E X T N ( ) \V 
FREE BOOK. PROOFS AND 




again. Territo 
“A POST A l - 
R E M ARK A H L E OFF E R. 



THE ALLEN MFG. CO., 696 ALLEN BIDS., TOLEDO, 0. 

’‘Lucky I anatetred your ad." — A. P. Lodawlek, Mm, 



AUDELS GAS ENGINE MANUAL $2 




T HIS volume just published 
gives the latest and most 
helpful inform a don respect- 
ing the construction, care and 
management of Gas, Gasoline 
and Oil Engines, Marine Motors 
an d Automobile Engines , includ- 
ing chapters on Producer Gas 
Plants and the Alcohol Motor, 

THt worrit !> divided tnlo 27 Chiplen fii 
follows: Historical DeveUpmenl— Liwi of 

P-ernw n-f nr GhSM^Thecrirtijcai Working 
Principle* — Actual Working Cycle* Graph- 
ic* oi ike Action of Gaier-lndicator Dia- 
gram* of Engine Cycles — Indicator Diagram* 
of Gas Engines -Tucls and ExplouW Mil- 
lutM — Gai Producer Syitcms -Codiproiion, 
Icnjlmn and CWibutfion— Design and Con- 
jtfTiction-" GaVefninn and GoVernort - IgJuboai 
and Igniters Inslaf Lotion and Operation - 
Four-Cyde Horizontal F-ngiruu — Four Cycle 
Vertical En Bines Four-Cycle Double- A Cling 
Engine* — Two-Cycle Engines foreign En- 
gines- Oil Engines — Marine Engines— Tesl- 
infi — Instrument Used in Tea) int— N ature 
• nd Uh of Lubricanl* - Hml* on Manage- 
ment nltd Suggcalionfl Jos' Emergencies — The 
AuiDEusobile Motor — Useful Ryle* And T*bl«, 
i i is ■ Ui|>t<-r is il-u“ (rated by diagrams which make it a ihofotinhly 
helpful volume, containing 512 pngrr*, 1 56 drawings, printed in Lara* 
clear type on fine paper. Kandsnntely bound in rich ted doth, wilh gold 
lop and tide, measuring 5 J inches and weighing oyer 2 pounds, 

Tbtf Imnk in n ptBctiml educator from COVCT to coyer, «i»J jit 
worth tnam tkmee tbc+ priev CO ntiv one lini ng h«bf cruzEnu rif 
anj tyre or nlze. Dltlt K # 2.00 IWTIVUD 



POPUUM MECHANICS CO*. 23S Washington SL.Chka#o 



Study ART At Home 




We give you hill art Cauru by mAil\ 

at home. Success assured or&ll tuition 
refunded. Don’t go a way to expensive 
schools when you can pet a better 
Course at home. Decorate jour homo 
with your own art work or earn big; 
money (jelling it. Learn oil painting, 
crayon, Pastel, water color, Sketch- 
ing. china pain Ling. Finest European 
methods. Competent, (sigh -grade 
instructors. Write sow for free book 
How to Learn Art." 



t 



FINE ARTS INSTITUTE, Studio 32 V. OMAHA. NEB. 




IT, ! 1 : 1’ 5 : : i 1 . Ti l ' J 1 1 A' Hi 



alii fill 

DRAU GHTING 



Per yen™ Pry Pnlrut IVnughtlngr TiHm 
nar« facon the it&adnnlr 'Tta*ra ahi 
nrno fcHar ffl t any prito, £ljrle B, abuwn in 
inn IJ2usi.rriiii.j3 Ei vpry wilh foot mi 

rwmg in Ft- u input 4 r»wpr &nd ■ fc<'tch box. i! u *A ju it- 
m*nt for niacMng to fJftmr pitta. 7h» (Qp pan be nLiod 
wtltniLit rnijmK firnw. guiUbla tut iferteh, \w ripectir^ n 
enrefu] ^rnirk. WLu-n nr4 fn u n up and can b* ant i n amall 
f 0U4* dm*i4r irwin hrat bintartal; itr.ti itamlnnli vijoAtabl^ 

tadtijwt haight. Writ* today foe dfntrl plLvfi -matter o£ our gatin 
linn c( d mug S Lint: rm>m Furuitun. Tbu quality nail pdev Lv right, 

Fritz Manufacturing Company 

99 Alabama Street Grand Rapids, MlcJt. 

BMlilllfittlBI&iJiUHttMEUlE nrTIWrTWfJiinlBmHeHiiiiniirTistiiiijuriiiirHjnnriB iinrTintrg?rra'geal 




GASOLINE MOTORS 



Ptaak™ ranr hun t Hh« . rU^taka* qp „( 

iO-arr, AJoit powerf ul ejiifltve ol its *E*c I in Re 
S niLplf. tpcaly and nu^y, Two-rydr-Two 
jin tl :hrce port ; ef| E i|pped wllii nur juitnipd 
Iwd lu-biricatfng avTlem. M A Tlr , 
i TO in || r i-. cal it, ^ free* HV Up 

1 Krill I ID r-rntS stauipi. | f ir “Iguldoq on, I 

i^npf.rttaditn-" the handiest ENJokrlrt 
ssfifjift ! fat thf- benefit flS it d-si 1 1 i n d envir 
b LiscrSt 

UNITED MFG. CO. 

176 W. ItniHibridg« Dttnlc 




HELLER'S CABINET, No. 1700 

This ia a Rdnnrnl luudry Cnlzlnot tat d nmgr, JJ. • !ia 4 >ei, 
Klect.-Jt mna, Hu»in,'*n UouMa, Twi *nd htock.ELouiu r 
and Factory uu; is thn mint practical rah id ft mult in H,n 
Unitiid Statai. la AqiitM In Oi.ldun Onk, hu ftwl imi-k 
and 54 rtaal irtwon OxJslh l> 3 sin. 4 xli 2 U nuQ OaflalO, 
COUlTi t*tn with l-’uLll nDdCird Finlan-a; Including - ■ v : - 1 1 . 
10 cilhr r iix«i of rihim.ui carrii d in rtock; aito diffr-r -ui 

tJti'E fk«l lh«l( IkiidI Iirrtnl In itoch. S*nd f- , r 

Wq rna ltd Stan. linl ^lirdwiun Jihaking which hu tll-n «n- 
doncm«ntef all, Orricri A3 led within a It it aiiwl- 

crB, pmrlical, m l labnr-ia * i.n( , Dj-mwing and prict-a * ut 
n !>■ isi mcplir't “t fln^r plan 

W. It, HFLLEft A Ot>. MuiitpeUor, OIiIif 




Geisha Diamonds 

THI LATEST sClKNTtHC mBflCTVRT 

Bright, npfirkling, hcinutifnl, For brilliancy 
they pqiml tho Keoumo, xtunding nil tom and 

B ukeIo eipurifl. Onfi twentieth the expend 
ent (rei with priviJogn of e inmt nation. 
For fiarticulan, priGtw, eto-, add rend 

THE R. QREOG WFO, 4 IttPT, CO, 

kl«u II E4 CH Ur luluu TI....I fkl.... ni 














THE COLLINS 
WIRELESS TELEPHONE 
COMPANY 



WIRELESS TELEPHONE 
WIRELESS TELEGRAPH 
jppinnu or Ivor? LcaalpUov 

hp4 ter fnc CiWofli 



A Fnlil will brlif FOR 

The COLLINS 
WIRELESS BULLETIN 

DEVOTED EXCLUSIVELY 

ID WIDE LESS 1 

M and se CLINTON STREET 

NEWARK. N. J. 



ELECTRIC MOTOR 

Sen* prepaid to any address tor 35c 
EMPIRE ELEC. WORMS, B4I Bridgeport Conn. 



Oh r JVo , A 17 Pocket Catalogs e ts ready for dtst rihit i io n 

We ame Manufacturers op 

Pill I PVC u ANGJifcS, lv IN \-.S t SHAFT- 
r UI,LL I J ] NCx, COUPL I M VS. HE 1 ,T 1 NG. 
GEARI MfL FftKM luN Cl L I'CHES, 'HAlN 
F H I TS, SPROCKET W II HE LS, MILL AND 
EL E V ATt « k SU I 3 P L I Es. 



A Ciinijjlctr LEcwcf Flcratlnir, run ve-yJ n z 

■LJ 1 > t |Wer Twii^^lin^ Sl,L. hin^rv 

U'i,UiMipNl'miliili-> A Miieliltlt* Co. 

Hu W r Nijjitbi Avt Chicago. Illinois 



The Hummer \m* no springs nr ratchets tn gut out (J order. 1 he driv- 
ing mechanism is n ->i-utrA steel shaft B:i]] hearings make it run easy, an 
enclosed cnsiiur kci-ps all dual oti t of the tieiiriDiaSi 1* will easily taffy iwo 
grinding wheels nub 10x12 inches. It is the only thoroughly practical 
and reliable toot power grinder made. Low price. Write for Full de- 
scription arid special offer. 



Twist 

Drill# 

ire accurately 
and. iju.EcLz.ty 
di-irtv-n «1 on 
tine 1 JL.iflk-iiJ 
Drill Grind i o p 
AtULhinEat 



¥I1?T>17 |C the kind of 

IiEKL 19 a GRINDER 

YOU need. v*. Hummer* 

= = Grinder is the 

rnoit powerful foot power grinder tnjde. 1 he grinding 
wheels arc made from genuine carborundum which never 
he-ar--! die tools nor draws the temper. IV rite for CllV 

cular explaining our special oiler. 



pLlUtllli. 



THE TALKING SCALE 



SPEAKS YOUR WEIGHT 



SHOULD BE EFFECTIVE IN WAR.— Tf *ht> tAltrata tfl Ik 
tisrd in the UrkUj.li army pan Tif litcd tu chiirxe Hip enemy na 
they do passengers Urey might to be effective, — Milwaukee Sentinel. 



LUTHER BROS. MANUFACTURING CO. 

Department 119 X Milwaukee* Win. 



in a loud, clear vmce. Tito jjreatost [iicney 
making plot iLSaihmn rwr j liven u d. Ev- 
cites curiosity— attracts the crowds. 
simple in construction that a child can Op- 
erate it and with ordinary care will lust 
30 years. 

EARNS BIG PROFITS 

One Talking Scale earned J63.40 in one 
week in Chic aim. Throe scales at M.icon, 

G a., earned $1 20-11*1 in id dn vs. Fifteen 
scales at Cleveland earned SI .50 nn Siweeks* 

Aureal opport unity tu make money, as 
the Talking Scale rs a New curiosity and 
Wery OBe wants to operate it. 

Write today fur lull information before 
someone ebti nets exclusive privilege. 
Machines are sold outright. Terms rea- 
son able- 

United Vending Machine Co. 

Ill Hu roii R*j 4 eI, CLEVELAND. OHIO 





A Perfect ( Horse Power Engine At Last 

It 1 * (ho atronniVct nml heat inmlL englim you ewr law. Tho work It wi.il do will delight you — bO OUJ to 
Operate and to shift from ono dob to soother. 

THE JACK JTJNTOR. A ONE HORSE POWER MARVEL, hu t^apm-ntor tank, and ia made of 
t hp very bust Of material fl With all working piiha expertly machine tinialiod. Weal her wmditldmwo not nlTt'ct 
it. ItwiJldomoropumidtta than any farm windmill— run* cream separator, mil ting machine churn, washing 
machine, grind atgnft, smikli corn Ethel la?, £cb - crCam Iroexer^ tn fact, miy finall machine.. 

fJWcw ffaRntinc at Igw than leper hour, or kerosene (with one small extra attach menth The prltio 1 * 
so low that o*i y one can afford an«* 

When the windmill- iitnpj. "don't let your cattle suffer. Jack Junior will do the pumping. 



F1IRRANKS. MORSE & CO.. ChicaoO. HI. 



Get our free catalogue No. BA 440 now^today 1 - 
T here’s a lot more you ought to know shout it- 





Watch Them Win 



Note the returns from every t>tg readiest that tries the real 
practical qualities of die stock machine. No [natter how severe 
lire requirements or how many others fail, you will always find 
the Excelsior Auto-Cycles not only completing the run but winning 
perfect scores. It is Excelsior Quality that tells and they 
mate good every time. 



Eatublfahod 



EXCELSIOR AUTO-CYCLES 



Write today for our new Catalog M* C« 149 which tell* you why end how. 



EXCELSIOR SUPPLY COMPANY, 



233-237 Randolph Street. 
CHICAGO, ILL. 





Itself f □ woman 
with [vrrfricl Nci c/. unking Wrrtl- 

less wheel iimL rwlil^r, ?foi .. r-." !mo! 
Lantji (i, I...’ i j-miini* J.njtn 1 1 fhfui njhcii.it. 
CVitu[rlc[t H ftitiijii.- Hii| i j 1 1 - w.n.cr djqq 
■Lhit run , , , . ... . , 

WKi .ml o top, f 1 35,00. SjWTil.il hi^t values 
In IB. ft. I limi In si. M, iiri !• l 1 if n>>' -^Usl- 
Hr I. Si l ri L iwiUC 1 Q 1 J i-liJiciS .liid 1 » ill tell 

J ! uu .'jure, 

Wm, Gilc, Mcdimilc 

bile Bout & Engine Company 

front St.. Lii ding ton, Mich. 



FOR THIRTY YEARS 

I've Itrvrt denning .m l IjitUtHtljr En-slriil 
nn -1 J.L in h***, | .f others, I nuif hale lllY 
own rn*«» 1 is r r v end am levntinif my ml ire 
tactnUun tuUNii OBSLUM— ONE MODEL, 

“The Leader" it f ~£ 

the Tibiert, finr-Rt ISdl. Launch t(t 

It hiirl .it am price* Isc.ilS 6 IO 8 [irni I r ■ 'i 
t-peed fl tL. xc i i.j l f Engsas is iiniphciiy 
hH.it in ilpi-rSltf! it 




SINK REVERSING PROPELLER 

For the Man Who Wants the Best 

Hulls tor sucugilL. speed, control and a LI around 
satisfaction. strung it 3 Gdlkl -.i lied .ml bu 

Valid wheel Is ipetdlrr. tlur Iw-iklet 1 1 A T»lr . -I 
i Trail vl Tremble' 1 will j merest you. Send iuL)-, 

WtlmarUi & Morin an Co. 

604 Canal Street GRAND RAPIDS, KICIL 




AMERICAN MOTORCYCLE 



WewfllselJ you B mOUrryele at wholesale price unless 
we have .in Btfeni Ln your tu«a* Write us today. Ask lor 
our Popular sierhiint. v ■ •Sit. %Vr will ipninrdiateljr Pwll 
you our JILoral uroposltlon, with catalogue. The American 
line cunsUts of Syl- M> dh’L* Irom 3 tip £ ImiiC power, 

AMERICAN MOTORCYCLE CO. 

W«D* and G«the St*. CHICAGO, ILL. 




Make Your Owl M of ore yc t e 

w'Hh n«r A ttflchahle Outfits High Grade Marine 
3 lid Autu Ln.g 2 .hies to H, 1'. Cwrrjplel r >ki# 
Lil 3 iil( .lII Other TWJls (ur your M- 'tun. y- 

cle, A ill 1 1 , Marine or Slatlimary Luiflnr, Sead4e 
cil AiAtiird for Caiiliijriif , THE CiEDHARIYT 
MOTOR CO„lilJ-23H N. J7lh Sc, rhihi., f'.i. 



WAN CARRIES EAR TO HOSPITAL TO HAVE IT RE* 

PLACED. — A man reecnlJjr walked into St. Jpoeptr* hospital In 
Yonkers, will] the lnrjfcr part if Ills rigid ear in Ms. 1'nintl arid 
a.iki'sl ttm L ll bo rejjluced. He Was luliml ori Lhu duer-H Inn mill* 
without delay and the ear sewed on with 14 illtrhei. TIie doe- 
I erra expresswl the belief that the would gMiw biflfttlMF QiJjilrt 
Ml! allow only a slight (jour* The ear wjls severed with u razor. 



something A RELIABLE, ACCURATE and HARD HITTING AIR GUN 

\Jn 1 Ar 

“ — , 1 ~.^3 at a moderate 

PRICE . . - 

Rf’t thi> rhonplj' mnftrurtiHl miiko-idiift thiit Jantafor a fewTdayi 

or weekf*, tput- u wet3 made handntntl; ttnlsheil U it n Unit may bo 
Used trfli'flnfti’lj 1 , No E'aat Iron, hlt Isle rturwoft mt-tut iuukC Hliwt rm.rt« flu La hud tn 
tlark IjIliO, tind wulnut tsUmk. in oil unit varniah.. Rear udjnaliiblo nL^lit, l.oiUlrt 
fruiu Hrereli und^hotil* #llher IMrl&.'Nlujfu or Shut. May be fintiTi'ly 
taken ni’Hrt in il moment for cltMininu or lnjapection. kn tMontS und reliiible tlmt adults 
Onjoy Bfcootimt with it. M rite tod ay for full nar tlrw lari. If jnu r dealer CR nnat iai>plj you, n 111 uhlp direct 
on receipt of CMmet nreimliL Clolort'd inu>ur Tinteus, Llurtu a Raul rod aet^nn ima>- om'lj Gun. 

Address: H* K. OUACKENBUSD, (Maker at High Grade Air Guns for 3o Years), 

Dept- tiff, IIBRVIHKB, X, Y. 






10 DAYS FREE TRIAL 



We will ship you * 

“RANGER" BICYCLE 

Oil approval, freight 



repaid to any place In the United States iviihovt a cent deposit tn advance^ and allow 
ten day s free trial from the day you receive it. If it does not Suit ygU in every way and 
ia not , tl] or more than we claim for i E and a better bicycle lhaa you can eet inywhere else 
rcEirdleu ot price, or il for any reawn whatever ypu do hot miih to keep it, ship it back 
in ui at our expense for freight and you will mt te cuten* cent t 

I HW P AfiTARY DRII'FC We Hell the hiphest (Trade bicycles direct from factory 
LU1T r HUIUni rillilCM rider at lower prlcei than any other bouse* We 
save you (.to to fij middlejmeti's profit on every bicycle — highest erade models wiih 
Poticture-Proof tires. Imported Holler chains, pedals, etc., at prices no higher than cheap mail 
order bicycles; also reliable medium grade models at uaht*»rtl of lo w prices. 
nlliED AfiCUTe UfAUYtn in i^n nni ■ tL> iElEc 3 uj tiliihft a anp te 
nilltn Alien 1 i VTAniCil 1409 Kaag er Biryclc furalsheiJ by us. Yon will he 

aatou lulled at aa^l pie lii>enil pn= (h^lilous iqlI ipeelal nfleta we ■will 

give im the first tgnq Sample going to your town, TV rite At one* (uf mt xprtiai cjftr. 

PO Not BUT i hkfUe mt pair of tires frum tornt it «±#nj/^t 5 fr until ym r«el*« our catalogue 
And learn our lew pHve* and iltieral Urrnu. 3 1 CYCLE DEALERS: y.iu cut sell OU± Wl^lI« wiler 
your own n.imr pi are at double our prices. Orders filled the day received. 

SECOND HAND BICYCLES -a limited nwuiber rate* to trade hj otrr Ch|«gO retail stares will 
be clrtpi QLtt at once, at |3 to |8enetl. Descriptive bargain list milled free. 

Tin EC r A ACTED RDllfCC single wheelSploner tubes, lamps, cyclemetm, parts, repairs end 
I IHCvf VUAtl I Cil DflA ACvi ewrythiag In the tlcjcle line at Imlf the uminl nrlreg, 
DO NOT WAIT but i*rfle today for our Large Cxtafox lieautifully lElii^tratcd aod cob talmng a great fudd u( inter* 
Hiln« ihkn^v and utelul InfuifliaDAH li u&t-v tutlt a riMtrl tu uet et«i ihioL>_ tlrlt* It now 





JOHNSTON’S BEST 



WATER SYSTEM 

felfuPOB you *.tv try chi 

ii«n I eliCB of Cltj- wttH', 
fire protection „ ad Jp 
value tii p-rrijifif+ir, cul^ 

ou t wat er e Aland imbur. 
Frrljfkt pfe pa I (1. IV fit r 
fo r i 1 1 mp I e 1 1 lit i mi n re. 

JOHNSTON MFC, CQ, t 

A 4 V\ alnUt ii;5AtCItj ( MS. 




Thu irtMt U]«-4cj-dil* and romyilGto S I pcT-.ll 
syiiBin mi the marl gi. Bmaduiif id Hslurei tor 
lli& h-.iri'n. .Iitrw-iivo hkh cnmita jww*r in- 
UK* for ituruff ]u.m 1,1 *, flic. Tim ln-*i 

prnpCrtlVUlB Fi'iH* tnrhUHlliUB HE* Hi*. VT rUn 
ti.'lny fur fairnUT Lomu and tnrrilory.. |t»ml- 
h-ui* c*t*k>g fr<m- 

SUPEMftR SIFC1 00. 

Second bit.. Acn.lrh-ir Mich. 



1 




The Original Aytoma lie Card Printing Press, Size 12*12x21 



$10 to $15 

DAILY PROFIT 



PrEidfoit I'""! 

Orth, l.'.nllLtLsf 
I : < Ifflll C.Wlls. J 1 ' ,L 
Oris h T't- <> i r-il«l- 1 
TkluW, Et. 



YOURS FOR 
$75 CASH 

AND $25 A MONTH 
ron s MONTHS, 

CVinii'k'v ready 

[n stir i i Lied prialine 
IiUSsilks, 



SrJMtlWH* jnt| sdHmlrnff. J'rim-. 1J-. L-.irrts a ■ mlntitr. Tlwmlrtt mod- 
etn money f 'juijilrse outfit inrlUiErfc pr*iW- 1* [i>nt* til 

■dniwrr i ype ciihn.Pt, SflvlHW OTHlk lull i&w rtrFDC Ht ol tMll, gjgj FR|P| 

in.! •: .! .J u hat ri -“t- hi 1 .'* d* nr. M'TOMA PC PRIV I tS(i 

I'KbSS Cll,, Ori^itvnl ,-H -i: m .rnid.i il:*i- 177 Dearborn Si , Chiiango.. 

KeicrEtaf. : Hamilton NaliwiaJ Mk, Capital 




BEAVER BOARD 



VI ad p j'f pure wo^l lilirv 
\iiib dirt'L'1 la "tufldin^r 



TIig M ruler n Wnll find OUinp Material 

In panel ■ Uniform Uiiekne«B 33 wpst 

TAKES PLACE OF BOTH LATH AND PLASTER 

EllriJiwtm im-unltnrj- - .11 vw»l- Ku-*r- Itilll-; w lln-n^r ,lMn. 

liisn. Dl’ACtI | jt3V>'' tjQtikl'Pt uild HJimpIG fctn-'r Write TOdliy. 

THE EEAVf.R MANLTACTl RING CO.* 270 Pt*rry SL* BUFFALO. ». V 




THE SKYSCRAPER GUILDER 

Th* hydraulic lialimnfri. with cJ utter! nit roar* 
lliriit iiul Ihclr paeon u> tin' mm who tomi 
Oft Hit giant rnlupnna, pint upon pflfd., 

That rise In the air ami point skyward. 

Away to ihc Lop ihey hurry with tread 
A* sore as Die heat of the hammer * tieadi 
Ntj i* gj kiln if' 1 are they Who fleem In reel 
tin (Tie gfdily helghla nf the Wind- swept meet, 
Kni n-ifft with lienrtH. ahd brnlini. a (Hi nr rye 
As sure s a the steel on which they serre. 



A recent lire In a Philadelphia coffin factory caused rl aimer 

a men n tin it m JfliW.PPQ— a doatl loss. 




WHY PAY "BBT 

drmiDdntby tnytallfnrnt dtam .net heufirs 1 
retail it V- ho le^ilc pr.M'v AVrlle 
uh Eur partlculart Iutb in SO t^rr cenl r. . 
100 [i *r cent on .m ensa cement riny. Terms 
to nh(( yuLiP c nttve blent'e. Ahsolulr gu.ir- 
atiree ot quailly and fall vilur Fur y.jur 
money in *'rry instance. HEnstrsted tSUr- 
lo^ueon application. Write to-day.. 

Todtl 9 l Tracy 7& Dmrborn Si. Ctttcagd 




MAGNETIC EYE CLEANER 

vilk retnavB sttel &r tmtif withoul conlacl wilh Wft- Ifldtipinstbl* fw 
AulsmbbitistS- Worth its woiglil iivgolii when niitte^ Highly flagnilistd. 

tNu fox TLiKniha ror tired 
cte.ud Ach i n ( 

■ ■ uios$ 
Eyes and pass Magnetic 
T f , , ft net neatly oyer Eye-lid 

Nickel FUte4, Genuim’ Leather Case Frict 25c Pmlpiwl 
WaniitaclufBil only bj MOVEL-IOEA Inc,, OUNBE. MASS,. U. i. k. 




](.• m* v fn*ri' in I It ft niA . '*1 'i !»** 1 ti 

uulab»uLut*ly hK, lin>*M«ak pota H'jil 

^^■]ii |,r«. i .r. I ,i. iL^j.intrifi. I u, | ri.T*ir-PG.t 1 1 TT 

. Wj h I liflnliif. Mefttkk MT."H In- vMjU 

■nriTii'. i. ■ f i P-iiwt I «< -it lirtiioa t-ljBL 

i II j ron * 1 1 HI 1 1 r.ji limp H.ntjiiUn.1 m 

1 e«:ar«ri-.c I.l«hifc« ar., kimi-nn* Ta.in.li *H'l ynu liia* * I’Hl- 1 
|'l», un I liKiitUiiJ IIeIi [ ia*k.u tl j. Put fcp-.ii » *ui ilftlrnijr*. 1 
ptrtKI. a w mitkL. TUdjiUJi b*l-D^ *■' 1 I pin *Jr*u(» 
-uiUi. AOucu-Int i.'alaU* fn*. JOHN S. NOEL CO 
G04DiwlaloiT Si. Grand Raplda p Mlchi, 




JUBILEE SELF-HEATING FLAT IRON 

Il«t In the world, CrniStruedon— afcnplrtt aad rawt practkal. AnUwnatR clmuilmr devke. Burnr-r miirriv n| 
brass- LaltfJ a life drnc. CoAo! fuel 'I'hree Cents I w 10 IiLmra. C Lves per Ecct MtlsfatthKi, ttnte Euf IkHiklet 







POPULAR MECHANICS 

SHOP NOTES SERIES 

OF YEAR BOOKS 



One of these books is issued the first of each year, and is a reprint of all the arti- 
cles which have been published during the year past in our "Shop Notes Department” 



200 Pages Vol. I f “Shop Notes for 1905” 
228 Pages Vol. II, “Shop Notes for 1906” 
228 Pages Vol. Ilk “Shop Notes for 1907” 
212 Pages Vol. IV, “Shop Notes for 1908” 
216 Pages Vol. V, “Shop Notes for 1909” 



385 Illustrations 
555 Illustrations 
580 Ulostrations 
536 Illustrations 



561 Illustrations 



These books are a perfect gold mine of information for every one interested in 
mechanics* or who uses tools for pleasure or as an occupation* Of equal value and 
help to the professional mechanic and the amateur. 

These articles are the cream of the experience of years, of hundreds of the 
most successful mechanics in the country. There is nothing on the market equal to 
these books at five times their price. 

The Popular Mechanics Shop Notes Series tells easy ways to do hard 
things, and like Popular Mechanics* is "Written so you can understand it.” 

These books are indexed very fully and with great care* 

The subjects treated cover every department of mechanics* with useful time 
saving "kinks” for engineers, firemen* carpenters, machinists* plumbers* painters* iron 
and wood workers, electricians of all kinds, masons, and in fact all the trades. 

** Worth It$ Weight In Gold ** is a frequent expression from our readers, 
fie i one young mechanic in the far west who started a repair shop for himself, says 
he owes his success to "Popular Mechanics Shop Notes,” Many a time when a 
customer brought in a job new to him, he consulted his "Shop Notes*” which told 
him how to do it. 

Each volume contains entirely different matter from that published in the other* 
A set of these books covering several years will make an encyclopedia of priceless 
value to thfi owner. 

Price 50 Cents Per Volume, Postpaid 

For Sale by all N ^videalers or can be ordered direct from the Publishers 

POPULAR MECHANICS - - CHICAGO 





Read What Others Say 

llh-r. ;m: a ft'W of the hundreds of unsolicited 
h 1 1 1 1 l ■ - m i i- - from people vhft havy used tile 
J t : i ■ ■ Cross Elec IriV Vibrator, and know what it 
Im- it It will do Use same for you. 

WONDERFUL RF.SLTLTS FROM VIBRATION 

U[*'n iPii* reqMCSt of MVV sEsf'-r, who urgE-'l htfi ki Use hrr irnrnl 

1 YilirtUur lmj my ■*of( wht'n | Wd 1 . lli L'teuirh 3 v fcicpefrts nt 

1 -i-T‘rm ■ Eromphy&ki.ins' irealiuent, f write ym» fhis fw- 
iininirnH.iri i V ; .Sli:i is 16 yi-arS tdi. 9 , ,UkL figtlt ht-DnitlS Atfn 
Hr | • !• !'• I he alter-* dec** -4 rSml.liwrria., Uew.LJi 

I 4 ,.- ilili'i! ’ii ' jirEtiS ;iml litLilfi Wi iu twisted out ol 

S 1 ' -r m l 1 1 kl i 1 . ail il" iHi- J up. la h-is lwd- Me ir. ine 

mil (IrnlMiri ■ I, :i:mL I h;i 4 !*■ ■ Hie Uiv.Otil'Afi'-P’ I I ft <1 LI 

>■. '.in.: — ■ ji- - i r 1 his spine nl the Ui-e iin.H then hi% 

1 • : ■. 1 1 r , lie fiit surli reiicE thiit I kept tip (ha 

tie-ilmcnt re^iil.irK . «i?h the result (hat we suu-ti had him ,ir nutul 
in t win— I i nr. ‘ - 1 wjs u.Mhii ar>jun I ■ -ri crut> Lies, and 

ri'i'.v. -*iite-i- [hi imlmnit. iipii u in if aroun-.i wfth a 

rn i ih'l will i I ■ pnlirely well. 

IndiuiAvc., Chica^ MR 3 L C KNKIHT. 

WHAT A DOCTOR SAYS 

1 have r weired yn’-tr Vil-riiur, ah' l In ^iir that I urn well 
i . : ■ i-v- 1 with ii is in n enough, 1 wish I roulil tell every physS- 
:■ ?nst how h-i'i he nee-in «ne i«i his ... 4 i ^ | am »u.r* K 4 w-nuh] 
h hesiuie to til u 1 * his, nr h r [in 0 iLe . 1 t once. 

I , t. Celtr, 1 1 K. W. If. hi ASTER. 

VIBRATOR FOUND THE BEST 
My htesfeand stses iH'iir Vihratriir ftif ■fheiEiiiAtisiJiL^ sml <aj-# fie 
mu i-r h i I .1 . : ; 'i.ij m good la nil his experience. I Kosld sot 
• •-! t it • ;i-q L frail H is g-md tii rviiiveSbuiti u It rains, 

. - i- lit, I ooiUtuuidlv melt fur Urn > piDAec. 1 
(1 1 , 'nun i«[ rh ii. while h>ii* E h,.vt rhe muiiey and 

: h- ' ■ 1 1 ■ 1 . Lidng coiafrmalile in mv own home. 

1 : . Ave,, dhiCatfu, III, MRS. S. Ii, RROIW, 



The secret of the nges has been discovered 
Vibration. 

Great scientists tell us Mifit we o wc not only our health, 
but even our very life to this wonderful force. 

Vibration gives life and vigor, strength and joy to every- 
one. 

Vibration is the m™t niJirvi-lmiK n^ent fnr health Il 5 w tin? r-t-ni - 

nd.v pn»vi'lt^l I Nnfcure For ill I tlltitta* Sihd dis<eft*ih It* S'JHvt Li like Hpudir. 
Biuiidii, aure and ineipeiBtTtH'lt huuuhe* drugs* and doctors fotpvet. 

The White Cross 
Electric Vibrator 
On Free Trial I 

This wonderful instalment gives vent theltiroc 
greatest natural forces in the world— Vibration. 

F Lirad ic ;i r.d t j a Ivan ic 0 le-ct ridty. 

WcTv.mt t'v prrvv <- 16 yon at onr < L ^psns 6 ulnt the great 
While Lrn'i'j I’lm fri ■ Vibrato* will clu fur you. Wc w mlycHi 
tn actually f-.-eS its InvEjEucWting. health- nmne thriU ci>uisLtiif 

Thruugh yf>ur invll IwH-jy. ^Ve w.leU 
yi>u [■") 3nct? for yaM.rtflf ho*a ciukltiy 
it t'-iih ►vt.'S tiJLiriH. n n-;l :■ h*i— haw 
murselously it work** We Iwfce hlSJ 
■.: ic risk. 



Here |s a Picture of tlie Wouderlul 
WHITE CROSS ELECTRIC VIBRATOR, 

■ t.cily Vftmtw En the world whi Ii combine* the three errat 
,'i ViLintiiiri, 1 kil v.iiii. .iinj J- nr.i - 1 ic Ek iriL Lty. I lii-i is 
. 1 1 1 . - ■ nuicliini' i*'hkh tuts brmght health- in Ih^usiuitls of 

,:.i h Ii.i-j bernefv^n up by the tn-ii ifhvsiiS.uis, Krad 
Ll.c ittk. ;il - • , then Scud, the free cuupon at once. 



Every enc ?Ltou!d lorsrn of 
I hi: marvelous bvnelits of 
V i bration — tlioso w 1 1 1 > a re m r- 
Ei-ctly \v L - 1 L and t hast? who foul 
that they may nut have 
ont'tiKh natural ^nertry. You 
shnulrl lot ies explain all ruf its 

r. iLiarknhle bo tilth tfivirii , 7 

properties 



A Vibrating Chair Free 

Vi' lit iha WSiit* Crcui VM-rati r > 1 can r.i i'ecn 

pc ffeCt 1 1 rig chuar t>ut f _■ 1 1 cl. an ' ' 

wklkh w IE yiic J ' 1 11 the i 11 1 1 1 . ■ Mud 

US*d Ju thu IH ititi'Sl ! '- ' *nd - il 1 t.T r I- 

UtD*- VvH din mil ’ any ‘ 1 

(nr in thu wurld. Swndlfil Mdlrtmnnl ritrlii- 
in yynr i-iiin h’-m*. 1 ■ 1 elf u, 

very nirne tmirainunti ' « ■ ,|- 1 and 

dmib rlaihl cli-nT(. r « fivjiji 1 f h , . .. . 

Ttia ti#rv,*uB, iciitihlc, worn-ou.| man or mv-maci 
wriEl rihta.n (^rah ker uiid more pcrmaticni benefit 
m 1 rnlnnlfi each 4 i; En the tibrnllpp; 
hair than fr-.m bumlrttfa o£ doHara wortii of 
IflndkinH, 



Wit 

fn> 

J cha 



This Valuable Book, “ Health 
ana Beauty NOW 



This wonderful 

book describ( ■$ 

the hmuan body in health and diftoast 
plainly and dearly that anyone can uii- 
Ji.tsI . ami, |E f.illa ddw tm jfkt likulthy an.. I 
heautlful fttui hove to ki’i-t> ho, TMii bool; 
tolls you what vibration will slri fury mu and 
how you can get the White Cro&R Elec- 
tric Vibrator spnt ri^ht to your homo 
for an actual free trial. 

SIGN this COUPON 

Gel this valuable free book at Dnco. No mailer li w 

h-calEhy y 1 1 III ay 1 .0 fu-tt, ttia timr^ wiltcnnm wlii-n jni| 

will ncerL IT.ii Ths.I badTv, Et nmy save juur 
life er the lilt i'f ■.■.'en® of ynsr tired * 

One$. Lca.ru ail ahuill , ur i.JFi-r — 1 f ^ 

|ho mrirt a^h.iind ing mid ttenernau M b 
ollar ever nj&Ue. Ouu't * A* 

Pnn't ddUj. tilth the coupon 

IfOWl 



0 



A 



O 



V 



Address 



LIND STROM 
SMITH CO., 

293 LaSalle Street, 

Dept. 102 V, 

CHICAGO, 



UNDSTROM 
SMITH CO*, 

2 S I La. Satie 5 l. t 
Dept* 102 Y, 
CHICAGO, ILL. 

With' Hit EihlliratJenB eu me pl-raro 
Send me friMf ymlf i|wi'id rc- 
Uiirh-iJ I'rif,.’ ufTcr^f toti LJ>, -ik msi lE^.ltb), 
anil Tii-a.iilir, tri'-iLlkitm 1 i f disn'.T.iin hr 

vil ration and QlctlricHf . *nd eotoplwM) 
vhlq. 

Niirnc.,*, 




READ THESE LETTERS 



TELLS YOU IN PLAIN ENGLISH 



tti rnnJtKH money safely acml Judi- 
ciously, 

tr> j ii Inve p I ntent? pr^perl? and 
r'-iisJ7f riii mu-jit! mici'os n, 

tn nr qn i w the? Ifalth ncccHnary for 
BnCCCBH. 

to nnnRic, dsvclrsp cuul 
your derm ant abilities oaaeutial 
to trace ess, 

to your n in hit Inn. eenrpn- 

tnitrt ib ji-fp p vour aim and jitfrulHt 
until y«m atlitevc It. ptc, 



HOW 
HOW 
HOW 
HOW 

HOW 

SPECIAL 
904 Piflfl* 

100,000 COPIES SOLD 

MAKING MONET 

in not difficult fur the tnnn or Wobdfcu who fnl- 

low* Lho liBK-tnletloiifl. run tnine.l in thr * \ n i r; *- r | 
(rl)fi[iLprn of thin Trn>Mt ntieceitftftll book of th<; 
yonr Till* ttrlDiindnitg inlltiimii rna 1 |r- the p Lt !;■ - 
Hsli*™ fii ncU I ho hook a l 10 c 1 , a price til Which 
no man can oft ml to be wit hunt a copy any mure 
than ho quit afford to nfnsn payment fur hia 
Work or lon'im. Fill out th* Coupon now. 



PAPES - BOUND 
IO CENTS 



EDITION 
16 Chlpttrl 



Thoa, C T Land. General Man alter Conway Telephone 
Co.* Pawnee. t>kl:i.: "I have read the book and con- 

sider it one of the best books published. It in worth more 
than its weight in mM. I would like to see every young 
man read this book. I can certainly recommend It. 1 ' 

O, A. Jackson, Mason City, Iowa; "It Is a great and 
pood book." 

James T. Castle. Manager Buckeye Engine Co., 
Pltl-ahurg. Fa.; "Have read the 'Law of Financial Suc- 
cess" and find it of so ranch interest I want yon lo send 
me one-half dozen copies, as I would like to distribute 
same among my friends," 



Harry A, Fries, Kewarte, N. J,t "Rook iiO,E.; 
worth twice the money with $10.00 added to it," 

W. L. Warner, or the Fooe Gas Engine Co,, Webb 
City. flrlo.: "I cannot tell you in word a just how well 
pleased I am With the book." 

John G. Gretzinger, Fullerton, Cal. : "It is worth 
Its weight In gold to me, far better than I eapected.” 

Chits. T, Reid. Wntervliet, JL V, : Tt is (lie best 10- 
oent value 1 ever received. A big value Is no term for 
the book, 51 

C. Doss Smith, Ladonia, Tex. ; "It is the host thing 
1 have over read and would not take fc*Q0 for it and have 
to do without it.” 

C. S, Miller, Holland. Mich. : *\9end me another 

copy of your book, the ' Law of Financial Success/ 
Words cannot describe my thanks (or such a valuable 
little hook.” 

Louis Priddy, Fierce, Colo.: "Many times the price 
would not induce me to semi the book hack/ 1 

Many Other* on Fil*. lion* Solicited. 



MONEY 

13 YOUR 

BEST FRIEND 

Everyman and woman realizes it in this 
day and age, 

It works for you through health and sick, 
nets and stands by you through thick 
and thin. 

If you arc unable to accumulate money — 

If your satire money or savings arc id lo- 
ll you cannot make your money earn more 
than savings bunk interest-* 

If you desire lo he able to distinguish lie. 
tween pood and bad Investments, and 
secure the best profits, or 
If you want to better your financial con- 
dition generally 

You should pel this hook immediately and 
learn the laws governing success In the 
accumulation of money. 

MONEY MEANS 

FREEDOM, LIBERTY, INDEPENDENCE 

AND THE 

POWER FOR GOOD 



J F this announcement j ustiiies you in 
investing 10 Cents in a hook which 
may mean the making of you? 1 fortune 

JUST WRITE YOUR NAME AMD 
ADDRESS RIGHT HERE: 



Name— 



Address.*..^. 



Tear out this pa ye, wrap a dime or 
stamps in it, enclose in envelope and 
mail to 



THE FIDUCIARY C0“! 



and 



DO IT NOW 



The book will be promptly mailed, postpaid. Whenever 
you vt iwh to part with it, return it and the 10 cents will be 
instantly refunded* 





Earn Up to $ 



V cm can learn this money-making trade in 
a few weeks without leaving your home or 
interrupting your present occupation* 

Then yon can start a jewelry business of 
your own that will make you prosperous and 
independent for life. 

We will teach you the watch repairing 
trade without any cost whatever, and at the 
same time start you in the jewelry business, as 
explained below. 

We furnish you, absolutely free, textbooks, 
necessary lessons, illustrated chart and photo 
prints , showing exactly how to repair each 
job, step by seep. There is no stock to buy 
— not one bit of expense, except to get a few 
tools when vou need them. 

9 

Our lessons are so simple, so easily ex- 
plained and diagramed, that anv ambitious 
man can learn the trade and become an expert* 



You can lilt yourself from the wage earner 
or salaried man to the independent, successful 
merchant* Here is a chance to become your 
own boss — in your own business — under your 
own name. 

Vv e have hundreds of letters from men like 
yourself whom we have established in a suc- 
cessful business and taught them a profitable 
trade. They commenced without any capi- 
tal; now they have stores of their own. Here 
are some of the letters. Read them and see 
how well they succeeded; 



We Start You in the Jewelry Business 

We will furnish you with handsomely bound 
page illustrated jewelry cantons in E> rt= uf a hundred 
or more, with your ow n name printed on the cover. 
Give every one in your territory ;i ony of this be.iu- 
tirul catalog. Then, when you receive an order, 
send to us fur the goods* You get the profit with- 
out having a Mg trouk. 

Write to me now — -personally. The sooner you 
yet started the m ne money you can nuke. 



Read What Some ol Our Pupils Say 

Ron- Efts. THUS Mitt it CO. 12 - 3 kOBL 

GonLlurapn; 1 1 3 i 01111111 I would write yon n Tow I in oh 
to Mi yon know lion I w.i- tri'itliit: 11 Ion 11, I dtil well 
pit* lift'd w 1 r 1 1 nr L v it aw hLudnusK 14ml i 11m doinu well for 
jUS-t fttantiliq Thi* liiiyinoSt hint I did lORtBidur 
ftmminted to 8 W.I 0 ei+fEu y-ni s dollar- uml ten efcntfli I 
Inive ^old one of thii'U* TrlfiiLlu irate liE'K, mid I beJ E+'Vf 1 
They wo 1 ild noil f.iHier Itt ft panel m.'jvw wind Find 
^ilcd bin ■ It silver eii^e, M. 1 ' ^>411 riimO nil rtqlif. but t h<?y 
hu'l m> nmtio* iindlel wrotin Tliry laid it VY T. Wnr- 
rvnt, ho L rubbed 011I I bo 'V'.'iml il )imk'< run h h»U(i-i'. 

Yrmr* truly, W, T. lyauHBK, 
Rogers, Thrrmar <' >,. <;hJi<Mijgn, 

IVnr-Slh*: 1 ivec'iv.H my n^uJu ui I 0 . K. rind fttn 
pltNiMd with hirni. U: new buf | [- jmyiiuj; nit- u 

ni»"- hiilu iiieouiK*. Ou ^l-Midn.* mid Tiit-siiny of HHn 
wo k I tisnrlo nr my work ben eh. iinrt cold four 



w.deJit‘H. wUioti JiltOqofhtir mUted nn 1 nlmiit KliJHi for 
xlit* two (In, 1* My ulm 1 ** of huHiiu^B j- in n . kohI. h 

f.'1-uet, Liud 1 am qetl i 11 lt fit Jrn^L * ►nedut I f of tin* at ark Btk 



thifl tiluce. ntl 1 1 hitvoii't bi-un opi-ii 011 ly t an dhyK, 3 havo 
eointKU it Lon. hilt they umi'l on to their o- ( 1 i ri iJC.nnrL do 

not : (JdYt* Hnt iifin-dii'in. mid tliorefori 1 tiL > Irmli 1 itL that 

llnei* jji'iiwini*. i eau ju^t see my trade m ow on v day 
with, unolhvr. If you will ]duii3ti scud no.' 11 dirJoLrm. 
hdnswiit^ Mint I hji^n tn Juki 11 to Ltd j, nf im ioIi-, if nill 
I'ertaitulv tmoljcroilt botndU tome. Ynnr.-. tmlj, 

I>. C, I’tEiKH, 



CHAS. F. ELMORE, Principal of Watchmaking College 

ROGERS, THURMAN CO., 89 Michigan Ave., Chicago, 111. 
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New 1909 Editior 
Channon Camp Guidi 

SENT 




104 



rofles Illustrated 



‘P^Tffc'lV ^ >r a copy of the most complete and valuable 
TT 114C Camp Guttle ever i^ucd. Tells you everything you 

want to know about camping; Given you the benefit of the experience of scores 
of men who have spent years hi camping under every conceivable condition. 
Tells you how you can make your camp as comfortable as your home ami at 
the same time enjoy the delights and benefits that come from living ay Nature 
intended you should live. 



You Owe Yourself a GOOD Vacation 



Your Summer Vacation Is None Too Long at Best to repair the wear and damage 
done in the past year and put you in fit condition for the year to corne. If you have ever gone camping 
you will need no urging to go again. If you have never had this delightful experience, try it this 
year, You will enjoy yourself more than you ever have in your Ufe before and you will return feeling 
like a brand new being. 



tfYlll* ysu lu*t where to gn, wh»t totake al^ng, and what to etc after 

4 Ui vul ^ynlllil WJ 411.1*4; j-du E'.‘t there. Beside* jnju wiL] ii nJ ] i-ted and descr i bed the finest and 



must complete Ha« t*f Ttuts, Camper's QiUhrii, JiejppliCH, &illa apd Canvas Specialties of all kind* ever offered by any manufacturer, And 
tt prices that wiil astound you, Wt frb L p you direct from, bur immense factu rieii and *rU at lower prfcci t&3n any retailer in the U. fi. 



See These Splendid Values! 




The itemt sllnw-Q here n i-r tifljy a few r- samples of the thou man d* of remark able orfer. 
in a » shewn in our com Heir catalogue atuI Camp Gu idc. 

This 7x7 ft. Wall Tent 




made in ElaC most careful and thorough manner from 
circled i. Single Filling I>iHrte. Will 
it i . . J the hardest kind of wear and 
mage, A genuine bargain at only... 



■ emer imm 

$ 4 «» 



FLAGS! 



Our Hag department l» unusually 
complete- and cvirnstve, Our bags 
arc infinitely superior -quality 
to those usually t'ltefr-l at retail, 
Our prices for these highest gride 
,p n n-d-E will Eiirprlie you, 

For Instance - Oitr l ‘Peer- 

leit" all wool bunting 
H4g t 3 feet wide, ? feet 
lung; onljr^^ „ 




Mohawk 

Indian 



Wigwam 



4 ft, hi gli , J ft. in di am tr- 
ier, No center pL-le — 
supporied by trip<sii — a;| 
Clear space inside, Uefti- 
rati'd in liuJii*vtk Indian 
designs. The tirA-t tent 
ever m idc forliWn U^c wr 
for children, Complete 

Only $1.50 




’■‘T.-t-" 



Family Compartment Tent 



ran be divided in to r--"!’ m * to tu I c con- 
venience in. eating and -sleeping, In- 
jures al f'linte privaev, rjstMft. Ideal 
fbf fin all parti;-;, Made of the big lies I 

quality ro vi, double Fill- $21 13 



Free Coupon 

H, Channon Cnmpany 



o 

-B 

* f 

y 

VTirhout nuy tihUfJiUt lnia* I II (lift, s 3i I-. 
r-->u4 mi- >i'u r i ' i u i ■ 1 ^ u M- ■ ► -I h'V.ir'ut- 
losuv, fFM», t.r.’tidl-l. 



Defiti n in mu r T 1 *1 V 
Mftffcr't uii<l Unnd^lpli Js!,-. 

CHICAGO, ILLINOIS 



\ Just Send This 
COUPON 



E J ’.s l k . A snap at only. 



HAMMOCKS 



Our ,l ^nlld Catnrurt” fancy Champion 
stripe canvas Ham murk, hilL valance. 



* 

* 



r She FREE Camp Guide and our big complete 
catklogne Dnrt^T with a minute. Ntiv ii th* tim* 
tu ttjin phmalnr f'er ratrr tunings Even il 
_ von dm not intend <o go camping this year. gOEl 
ou£d (tet entr free catalog, Wcare the larger 
ma Ufa- surer- Ot specialties in [hr 

world VnU ralinfil equal our prices norruir 
f lyddLliies. no matter where you gel. ^end 

O 

Address-- ■ + — * . _ _ DS| -ni t iDvnt L I I V 

O Market and Randolph Sts, 

CHICAGO 



One of the mr;-.r br;nJti I ill 
hammocks on the market. 
A g-real bargain at drily.. 



$1 



50 



CARROLL ADJUSTABLE 
WINDOW AWNING 



Name ... ...... . . . . . . .. ^ 



she r-i * u |>nn lur free LTlilogue 3 ■ • J ny , 

Hi Channon Company 



Will keep your hnuse surprisingly 
In i be hortebt u- father, 

Kasil y c rcc \ cd. F tt s a tty 
nty.e tvlndiiw.. Dnjy.... 



co-.il 



$152 



"I'hese are only a few of the re- 
fti I' k ,i I'lr vitlurr wliieh Jill -tmr 
Complete catalogue. Send coupon 
for FREE ropy today. 



Nil li-EUT U'H’t’HRrvr.v, ju^t -►•nil tltfl H&n ii i m 






